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ABSTRACT – Aim. To assess the surgical outcomes of temporo-parieto-
occipital (TPO) and parieto-occipital (PO) disconnection surgery for
children with intractable posterior quadrantic epilepsy and a unilateral pos-
terior quadrant lesion based on MRI and functional imaging abnormality in
the TPO region on one side. Methods. A retrospective review of data of 12
children who underwent TPO or PO disconnective surgery was carried out
from September 2009 to September 2012. Three-dimensional surface recon-
structions of MRI scans and intraoperative electrophysiological monitoring
were used during surgery. Drugs were not discontinued after surgery in
any patient. Results. The affected hemisphere was the left in seven patients
and the right in five patients. The mean ages at seizure onset and at surgery
were four years and 12.3 years, respectively. At the time of surgery, 3 chil-
dren had atonic seizures, 4 had symptomatic epilepsy with focal seizures
and alteration of conscioussness, 4 had secondarily generalised seizures,
and 1 child had spasms and tonic seizures. All patients had developmental
delay. A pure TPO disconnection was performed in 11 patients and a PO
disconnection was performed in the remaining patient. On pathological
examination, 3 patients were shown to have focal cortical dysplasia (FCD)
Ib, 2 with FCD IIa, 5 with FCD IIb, 1 with gliosis, and 1 with gliosis plus FCD
IIa. Following surgery, 2 patients had oedema; 1 required another oper-
ation to resect the occipital lobe. At a mean follow-up of 34.5 months, 9
patients (75%) were classified as Engel class I, 2 as Engel Class II, and 1 as
Engel class III. All 12 children had contralateral hemianopia postoperatively
and improvement in median IQ (p=0.04) was reported three months post-
operatively. Conclusi
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effective motor-spari
with the epileptiform
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ons. With respect to the limits of a retrospective and
le size series TPO and PO disconnection are safe and
ng epilepsy surgical procedures in selected patients
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ultilobar involvement is not unusual in paediatric
pilepsy patients. Multilobar pathologies comprise
2-22% of large epilepsy surgery series in children
nd 3-9% of mixed paediatric/adult series (Sarkis et
l., 2012). Head trauma, type II focal cortical dyspla-
ia (FCD), and perinatal insults are among the most
ommon aetiologies of multilobar epilepsy (Sarkis
t al., 2012). Children with intractable epilepsy due
o extensive lesions involving the posterior quad-
ant (temporal, parietal, and occipital lobes) form a
ignificant subset of the multilobar epilepsy popula-
ion. Most reports on the seizure and developmental
utcomes were encouraging after temporo-parieto-
ccipital (TPO) resection or disconnection (Chugani
t al., 1993; Leiphart et al., 2001; Fogarasi et al., 2003;
’Agostino et al., 2004; Daniel et al., 2007; Guan et al.,

013).
esection or functional disconnection of the TPO

obes to treat intractable epilepsy has been reported,
owever, these surgical procedures constitute less

han 5% of epilepsy surgeries in children (Harvey et
l., 2008). Multilobar resection can be considered in
edically refractory patients after presurgical evalu-

tion in selected cases (Villemure and Daniel, 2006).
arge portions of the hemisphere are removed which
eaves a large cavity (Daniel et al., 2007). Posterior resec-
ion has resulted in a good percentage of patients
eing seizure-free, although when the occipital lobe

s involved persistent visual abnormalities have been
eported postoperatively (Sinclair et al., 2005; Battaglia
t al., 2012). On the other hand, cognitive develop-
ent has surprisingly been relatively little affected

n children with occipito-parietal lesions who have
ndergone resection (Battaglia et al., 2012).
he surgical approach for TPO epilepsies has evolved
rogressively toward more disconnection and less
esection (Villemure and Peacock, 1997; Villemure
nd Daniel, 2006; Daniel et al., 2007; Delalande et
l., 2007; Schramm et al., 2012; Dorfer et al., 2013).
isconnective procedures are based on the concept

hat interrupting the epileptiform discharge/spreading
athway and isolating the primary epileptogenic zone
ould have the same effect as removing the epilep-

iform focus. The potential benefits of this approach
nclude smaller craniotomies, reduced blood loss, and
ewer long-term complications, such as hemosiderosis
nd disturbances of cerebrospinal fluid circulation (De
ibaupierre and Delalande, 2008). However, discon-
ective surgery theoretically would include the risk of
pileptic Disord, Vol. 16, No. 3, September 2014

eaving epileptogenic cortex “undisconnected” due to
ntraoperative orientation problems. This difficulty has
een suggested as a possible reason for unfavourable
eizure outcome reported in some hemispherotomy
eries, especially in patients with malformation of cor-
ical development (Devlin et al., 2003). The number
f patients with intractable epilepsy of the posterior

b
b
n
a
u
c
o

obes who have undergone disconnective surgery is
elatively small but results have shown that the proce-
ure is effective for preventing seizures with a range

rom 56 to 91% of patients becoming seizure-free
Mohamed et al., 2011; Thomas et al., 2012). It should
e emphasized that disconnective surgery is not pal-

iative surgery, which is possible only by cutting the
orpus callosum, but is equivalent to resective surgery
o prevent seizures.
he primary aim of this study was to report our
xperience of TPO or PO disconnection surgery to
reat children with intractable posterior quadrantic
pilepsy with anatomical lesions, observed on MRI
nd functional abnormalities revealed by 2-deoxy-2[F-
8]fluoro-D-glucose positron emission tomography
FDG-PET) imaging, who underwent such surgery, and
ssess surgical outcomes. A secondary aim was to
ssess cognitive outcomes and neurological deficits
fter TPO or PO disconnection surgery.

atients and methods

ll patients who underwent TPO disconnection
urgery at Fuzhou General Hospital Epilepsy Center
etween September 2009 and September 2012 were
eviewed retrospectively. The study was approved by
he Clinical Research Ethics Board of Fuzhou Gen-
ral Hospital. TPO surgery was offered if patients
ad seizures that were refractory to medication. Prior

o surgery, 2 antiepileptic drugs (AEDs) had been
ried in 5 patients, 3 AEDs in 4 patients, and 4 AEDs
n 3 patients. The indications for TPO deconnection
urgery included: 1) focal seizures with unilateral TPO
nset or generalised seizures with asymmetric clini-
al or EEG features suggesting a focal basis in the TPO
egion on one side; 2) an ipsilateral posterior quadrant
esion on MRI or functional imaging abnormality in the
psilateral TPO region; and 3) an unsuccessful phar-

acological therapeutic protocol and requirement of
urgery, without being a candidate for hemispherec-
omy, i.e. without a hemispheric lesion or progressive
emispheric disorder.
he contraindications to TPO disconnection surgery

ncluded: 1) preoperative investigations aimed at local-
sing the epileptogenic zone that were discordant
etween imaging, EEG, and clinical evaluations, and
hronic invasive recording was needed; 2) presence
f risk factors for multifocal epilepsy, including cere-
297

ral anoxia, central nervous system infection, or
ilateral multifocal tuberous sclerosis; 3) normal or
on-localised MRI or FDG-PET findings; 4) more gener-
lised seizure patterns on EEG than posterior quadrant
nilaterally; 5) symptomatic epilepsy caused by a vas-
ular lesion, such as an arteriovenous malformation
r tumour requiring resection for treatment of the
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ubstrate; 6) a pathological substrate responsible for
he seizure disorder that was progressive, such as
asmussen’s encephalitis, which may later necessitate
emispherectomy; or 7) a visual field defect caused
y a contralateral hemisphere pathological substrate.
lso, one patient who had previously undergone a

rontal lobe topectomy at another centre was excluded
rom this study.

resurgical evaluation

ll patients in this study underwent a comprehensive
valuation including detailed history and neurological
xamination, long-term video-electroencephalogram
VEEG) monitoring, and MRI (3.0T). More than three
pisodes of natural attacks were recorded. Also, inter-

ctal FDG-PET was performed in all patients to evaluate
he functional status of the fronto-central lobe and
he contralateral hemisphere, and to define more pre-
isely the extent of dysplasia and/or to detect dysplastic
ortex in the contralateral hemisphere. If neces-
ary, invasive recordings, i.e. long-term extra-operative
ecording to detect the expression of epileptiform foci
ocated in the TPO region, and stimulation of function-
lly indispensable (“eloquent”) cortical areas, which
ncluded areas involved in language, motor, and sen-
ory functions, were also performed.
reoperative and postoperative neuropsychological
est results were assessed by a psychologist. Patients
ver the age of 14 years were administered the
echsler Adult Intelligence Scale (Chinese version),

-13-year-old patients were administered the Wech-
ler Child Intelligence Scale (Chinese version), and
-6-year-old patients were administered the Wechsler
reschool and Primary Scales of Intelligence (Chinese
ersion). According to the preoperative full-scale intel-
igence quotient (FIQ), patients were divided into four
roups: severe intellectual disability (IQ≤34), moder-
te intellectual disability (IQ 35-49), mild intellectual
isability (IQ 50-70), and no intellectual disability

IQ>70). The preoperative assessment was performed
ithin one month before surgery and the postoper-

tive assessment was performed three months after
urgery.

urgical technique
98

urgery comprised either PO disconnection, which
as performed in one patient who had a previous ipsi-

ateral temporal lobectomy, or TPO disconnection in
atients who had previously not undergone surgery.
PO disconnection was performed via a periinsular
pproach, similar to that described by Daniel et al.
2007) with some modifications, as follows:

P

P
m
e
r
t

1) In order to reduce trauma and blood loss, the inci-
ion was reduced in size. The incision was an elongated
barn-door” incision with the anterior and posterior
imbs ending at 3 cm over the zygoma and 2 cm over
he anterior third of the transverse sinus, respectively.
he medial part of the incision extended to about 2 cm
rom the midline.
2) An elongated bone flap was cut, exposing the post-
entral region from 2.5 cm to the midline, down to the
osterior temporal operculum.

3) Prior to dissection, the post-central sulcus was
dentified by correlating gyral and venous landmarks
rom the exposed cortex with three-dimensional
urface reconstructions of the patient’s MRI scans
Naidich et al., 1995; Yousry et al., 1995; Boling et al.,
999). After confirming the central sulcus by median
erve somatosensory evoked potential (SEP) phase
eversal recorded through a subdural grid electrode,
n 8-contact subdural strip electrode was positioned
n the long axis of the post-central gyrus. Thereby,
ontinuous SEP monitoring during the disconnection
rocedure was provided.

4) Disconnections were started with a corticotomy
nd subpial suction/resection at the parietal opercu-
um reaching the ventricular trigone. In patients with
mall ventricles, we further removed the temporal
perculum to find the temporal horn.

5) During the resection of the parietal and temporal
ortex and the white matter on the line of the discon-
ection, care should be taken to preserve as many of

he arteries and veins as possible; the sulci should be
assed over and the arteries and veins inside the sulci
hould be completely preserved. The gyri between
ulci were cut open segmentally to form successive
indows, but these windows were not connected by
line.

6) When looking for the lateral ventricles and estab-
ishing a rational approach, a navigation system is a
ery useful auxiliary tool (Dorfer et al., 2013), how-
ver, navigation was used only for the last patient in
ur series because our epilepsy centre had been only
ecently equipped with a navigation system.
esection or biopsy specimens from at least one area,
ost commonly the superior temporal gyrus or angu-

ar gyrus, were available for review in all patients. Large
rossing veins, arteries, and bridging veins were spared
hroughout the procedure.
Epileptic Disord, Vol. 16, No. 3, September 2014

ostoperative follow-up

atients were assessed after surgery at 3 months, 6
onths, and 1 year, and then annually. Postoperative

xaminations included thorough neurological, neu-
opsychological, and neuro-ophthalmological evalua-
ions, as well as 48-hour video-EEG monitoring. MRI
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Table 1. Demographic and clinical characteristics.

Sex

Female 6 (50.0%)

Male 6 (50.0%)

Follow-up (mo) 34.5 (12-48)

Preoperative IQ 47 (32-70)

Postoperative IQ 58 (35-70)

MRI

Left posterior quadrant atrophy 1 (8.3%)

Left posterior quadrant dysplasia 5 (41.7%)

Left posterior quadrant pachygyria
(dysplasia)

1 (8.3%)

Right posterior quadrant dysplasia 4 (33.3%)

Right TPO dysplasia 1 (8.3%)

PET

Hypomet in left hemisphere 1 (8.3%)

Hypomet in left hemisphere,
severe in left TPO

2 (16.7%)

Hypomet in left PO (subtle) 1 (8.3%)

Hypomet in left TPO 1 (8.3%)

Hypomet in left TPO (subtle) 2 (16.7%)

Hypomet in right hemisphere,
severe in left TPO

1 (8.3%)

Hypomet in right TPO 3 (25.0%)

Hypomet in right TPO (subtle) 1 (8.3%)

Surgery

Left TPO 7 (58.3%)

Right ATL then right PO 1 (8.3%)

Right TPO 4 (33.3%)

Pathology

FCD Ib 3 (25.0%)

FCD IIa 2 (16.7%)

FCD IIb 5 (41.7%)

Gliosis 1 (8.3%)

Gliosis plus FCD IIa 1 (8.3%)
as performed at 3 months and 12 months after
urgery. Seizure outcome was based on the Engel
lassification system according to patient and family
eporting.

ithdrawal of antiepileptic drugs was recommended
wo years after surgery, provided that the patient was
ompletely seizure-free and EEG control examinations
id not show epileptiform activity.

tatistical analysis

ategorical data were presented as counts and per-
entages. Continuous data were presented as medians
nd ranges. The comparisons of pre- and postoper-
tive intelligence quotient (IQ) were performed by

ilcoxon signed rank test. Statistical analyses were
arried out using SPSS software version 17 (SPSS Inc,
hicago, IL, USA). A two-tailed p of <0.05 was consid-
red statistically significant.

esults

he patients’ demographic and clinical characteristics
re presented in table 1. Their median age at onset
as 4 years (range: 0.25-11). The mean preoperative

eizure frequency was 15 seizures per month (range:
-120). All patients had developmental delay, 5 (41.7%)
ad mild delay, 3 (25.0%) had moderate delay, and
(33.3%) had severe delay. The presenting seizure

ypes were epileptiform spasms in 8 children, focal
eizures in 3, and tonic-clonic seizures in 1 child. Ten
hildren subsequently developed other seizure types
ncluding atonic (n=3), tonic (n=2), tonic-clonic (n=5),
nd atypical absence (n=1) seizures. At the time of
urgery, 3 children had atonic seizures, 4 had symp-
omatic epilepsy with focal seizures and alteration
f consciousness, and 4 had secondarily generalised
eizures; one child also had spasms and tonic seizures
Case 12). Median age at the time of epilepsy surgery
as 12.3 years (range: 4-18). All 12 children, 6 girls, and
boys underwent posterior quadratic disconnective

urgery. Seven children underwent left TPO surgery,
PO disconnection was performed (combined with
previous temporal lobectomy) in one patient, and 4
nderwent right TPO surgery.
fter disconnection surgery, the background slowing

ncreased in the related brain regions. Though there
ere still some epileptiform discharges, the extent
pileptic Disord, Vol. 16, No. 3, September 2014 299

as reduced after surgery and the discharges did not
pread to other brain regions. The median postop-
rative IQ was significantly higher than the median
reoperative IQ (58 vs. 47; p=0.04) (table 1). One patient

Patient 12) had remarkable developmental accelera-
ion with an increase in IQ from 37 preoperatively to
0 postoperatively.

There were significant differences between pre- and postopera-
tive IQ.
TPO: Temporoparietooccipital disconnective surgery;
PO: Parietooccipital disconnective surgery;
Hypomet: hypometabolic regions.
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he seizure outcome was determined by Engel clas-
ification; there were nine (75.0%) patients in class I,
wo (16.7%) in class II, and one (8.3%) in class III. Two
atients exhibited severe brain swelling five days after

he surgery. This swelling was attributed to inappro-
riate management of blood vessels during the early
tage of our experience with this surgical procedure.
ne of these two patients underwent a second resec-

ive operation and had a good recovery. The other
atient developed new motor deficits, as hemiparesis
orsened slightly postoperatively. In the later stage of
ur experience, all of the large crossing veins, arteries,
nd bridging veins were spared throughout the proce-
ure, and therefore no severe brain oedema occurred.
ith regard to EEG findings, 12 patients had EEG abnor-
alities over the posterior quadrant or within the

nvolved hemisphere, but with marked posterior pre-
ominance. The interictal EEG mainly demonstrated
symmetric background abnormal activity (slowing)
nd repetitive paroxysmal activity of high-amplitude
pikes, polyspikes, and spike-wave complex on the
ffected hemisphere, with predominance on the pos-
erior and temporal regions. In 3 patients, independent
ontralateral abnormalities were detected. Prolonged
ideo-EEG recordings clearly demonstrated the origin
f the epileptiform activity arising from a large radio-

ogical abnormality in all patients with propagation of
ctivity to the anterior cortices or contralaterally in ictal
ecordings. In all but 1 patient, who underwent TPO
esection in a second operation, postoperative EEG
howed localised epileptiform waves in the discon-
ected posterior regions of the affected side, without
ontralateral and anterior spreading.
here were 2 patients who had a visual deficit before
urgery. One of these 2 patients had undergone
ight ATL surgery in another hospital and there were
omonymous defects in the upper quadrants of
oth eyes and contralateral limb hemiparesis before
urgery. With respect to postoperative neurological
eficits, this patient had brain swelling on the fifth
ostoperative day and hemiparesis was aggravated on

he left side. For the other 11 patients, no significant
otor dysfunction was observed. All 12 children had

ontralateral hemianopia postoperatively.

xample case

n example case is Patient 12, a 5-year-old boy born
t term after an uneventful pregnancy, who, three
00

onths after birth, began to have tonic seizures and
pileptiform spasms with asymmetric tonic posture,
nd eye blinking and deviation to the right side. He had
-14 seizures per week. The seizures were intractable
o multiple antiepileptic drugs. On admission, he
as given valproate at 750 mg/day and lamotrigine at

00 mg/day. His development was significantly delayed

a
o
I
d
t
M
s

igure 1. EEG recordings from Patient 12, a 5-year-old boy. (A) Pre-
perative EEG; (B) sequential ictal EEG; (C) post-operative EEG.

ith an IQ of 37. Interictal EEG revealed asymmetric
ackground abnormal activity (slowing) and later-
Epileptic Disord, Vol. 16, No. 3, September 2014

lised epileptiform discharges (spike-wave activities)
n the left TPO area (P3, T5, O1, P9, Pz) (figure 1A).

ctal EEG was characterised by unilateral epileptiform
ischarges with an alpha-theta recruiting rhythm over

he left posterior quadrant area (P3, T5, O1) (figure 1B).
RI revealed mild atrophy in both cerebral hemi-

pheres and it was more significant in the left
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Figure 2. Preoperative PET and MRI from Patient 12, a 5-year-
o
o
t
h
r
m

h
r
p
T
d
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B

F
i
a

ld boy. (A and B) Preoperative MRI revealed mild atrophy
n both cerebral hemispheres which was more significant on

he left hemisphere; (C-E) pre-operative PET revealed obvious
ypometabolism in the left temporal, parietal, frontal, and ante-
ior occipital regions. (C and D) Axial scan mode; (E) coronal scan

ode.
pileptic Disord, Vol. 16, No. 3, September 2014

emisphere (figure 2A and 2B). An FDG-PET study
evealed obvious hypometabolism in the left temporal,
arietal, occipital, and frontal regions (figure 2C-2E).
hese radiological findings suggested TPO cortical
ysplasia. The aim of surgery was to eliminate the

i
c
T
n
P
fi
p

igure 3. Postoperative MRI of Patient 12, a 5-year-old boy, show-
ng the site of TPO disconnections. (A) Sagittal scan mode; (B)
xial scan mode.
301

nfluence of the large dysplastic epileptogenic zone
omprising the temporal, parietal, and occipital lobes.
he patient underwent a left TPO disconnection with
o postoperative complications (figure 3A and 3B).
ostoperative EEG showed epileptiform activity con-
ned to the disconnected region (figure 1C). The
atient became seizure-free after surgery, and he
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howed remarkable developmental acceleration (23-
oint increase in IQ scores), with development of

anguage and learning abilities. Histological examina-
ion of the angular gyrus revealed FCD IIb.

iscussion

n this study, we reviewed the surgical outcomes of 12
aediatric patients with posterior quadrantic epilepsy
ho underwent TPO or PO disconnective surgery to
revent seizures and found that at a median follow-
p duration of 34 months, 9 patients had seizure-free
utcomes (Engel class I). Of the 3 remaining patients,
were classified as Engel class II and 1 as Engel

lass III. These 3 patients did not become seizure-free
ecause it turned out that the extension of the dys-
lastic and epileptogenic area was beyond the range
f TPO surgery and therefore that surgical approach
as unable to solve the problem. Two patients had

he complication of brain swelling and one of these
atients underwent a second operation. Our results
howed that TPO and PO disconnection surgical pro-
edures are safe and effective for treating children with
osterior quadrantic epilepsy.
he importance of functional cortical mapping in TPO
urgery has previously been pointed out (Daniel et al.,
007). We performed continuous cortical somatosen-
ory and/or motor evoked potential monitoring to
ptimise the planned disconnection and increase the
afety of the procedure. This maximizes the extent
f disconnection and safety of surgery. Functional
isconnection of the temporal, parietal, and occipi-

al lobes evolved from functional hemispherotomy, in
hich there is minimal removal of brain tissue and
reservation of the arterial and venous supply to the
isconnected cortex. In one patient, we had to further
emove the temporal operculum, parietal cortex, and
nderlying white matter along the line of the discon-
ection to obtain adequate vision of the ventricle. The
resence of a previous temporal lobectomy did not
reclude parietal disconnection, being equivalent to

he functional posterior quadrantectomy of Daniel et
l. (2007), although more often incomplete.
o far, only a few studies have focused on poste-
ior quadrantic epilepsy surgery, and published data
n seizure outcome of posterior quadrantic epilepsy
urgery are difficult to interpret because there are
nly a relevant few studies (Leiphart et al., 2001;
02

ogarasi et al., 2003; D’Agostino et al., 2004; Dalmagro
t al., 2005; Sinclair et al., 2005; Daniel et al., 2007;
ohamed et al., 2011; Sarkis et al., 2012; Dorfer et

l., 2013; Guan et al., 2013). Seizure outcome in these
eries differed significantly, with seizure freedom rang-
ng from 50 to 92%. This wide range of outcome is
robably due to differences in patient selection and

m
o
e
t
d
r
s

urgical techniques. If presurgical evaluation shows
ongruent data based on MRI, PET, interictal/ictal scalp
EG, and clinical neurological and neuropsychological
xaminations indicating seizure onset in one pos-
erior quadrant, favourable seizure outcome can be
xpected (D’Agostino et al., 2004; Daniel et al., 2007).
osterior quadrant dysplasia has been described as
characteristic brain malformation (D’Agostino et al.,

004). Surgical treatment of these posterior quadrantic
pilepsies with involvement of the TPO area has also
een performed in other medically refractory epilepsy
yndromes (Daniel et al., 2007; Mohamed et al., 2011).

recently published study reported by Mohamed et
l. (2011) also included children with normal or non-
ocalising MRI findings and more generalised seizure
atterns on EEG. Six of the 16 children had gener-
lised infantile spasms (hypsarrhythmia) on scalp EEG
nd four children had typical EEG patterns observed in
ennox-Gastaut syndrome. Seizure outcome after TPO
urgery was Engel class I in only 56% of the patients.
n our study of TPO disconnective surgery, only

(16.7%) patients had the complication of brain
welling. One of the patients required a second
peration. Daniel and Villemure (2003) noted that,
ompared to resective surgery, the rate of hydro-
ephalus is reduced by disconnective surgery. Also,
here are no reports of long-term complications, e.g.
uperficial cerebral hemosiderosis (Daniel et al., 2007).
inder and Schramm (2008) pointed out that even
ith modern hemispherectomy approaches, a consid-
rable number of patients still have hydrocephalus that
equires shunting. Villemure et al. (2000) reported a
ate of hydrocephalus requiring shunting of almost
9% (10/53) using the Delalande technique for hemi-
pherectomy and a rate of about 8% (5/63) using
illemure’s perisylvian window technique. Shimizu
nd Maehara (2000) performed hemispherectomy
sing their technique and found that five of 32 (15.6%)
atients had hydrocephalus necessitating shunting.
emispherectomy performed with Schramm’s trans-

ylvian keyhole technique was found to result in
ydrocephalus, requiring shunting in 4% (2/49) of
atients (Binder and Schramm, 2006; Schramm et al.,
001).
ll of the children in this study had developmental
elay at the time of surgery. During follow-up, 8 of 12
hildren had higher IQ scores after surgery (table 2),
nd the improvement in IQ scores reached statistical
ignificance. Also, there were observable develop-
Epileptic Disord, Vol. 16, No. 3, September 2014

ental improvements. Our findings support those
f several other studies of children who underwent
pilepsy surgery. Freitag and Tuxhorn (2005) found
hat 42 (82%) of 50 children had stable velocity of
evelopment after surgery. Lippé et al. (2010), who
eported on a study that included only 5 children,
tated that their results suggested that brain plastic-
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Table 2. Pre- and postoperative IQ of all subjects.

Case ID Preoperative IQ Postoperative IQ

1 53 57

2 44 42

3 68 70

4 33 40

5 70 70

6 32 35

7 49 55

8 34 35

9 45 61

10 68 66
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11 69 67

12 37 60

ty permits young children to have cognitive skills
or schooling after surgery. Ramantani et al. (2013)
ound that developmental outcome was better in chil-
ren with acquired aetiology and older age at the

ime of surgery. In another study, Ramantani et al.
2014) observed that on a group level there was no
eterioration in any cognitive variable after surgery.
ohamed et al. (2011) reported that, according to all

he parents and caregivers, behaviour, temperament,
nd overall functioning improved and there were some
eports of acquisition in new development skills, how-
ver, the authors noted that in some instances, these
bservations were not always supported by objective
ssessments.
e were not able to clearly identify which type of

eizure-free patients had more improvement of devel-
pment postoperatively and which had less. However,
e speculate that less development is a greater like-

ihood in seizure-free children with FCD type Ib
istopathology and seizure-free children with inde-
endent contralateral abnormalities. In our study, 3
hildren had FCD type Ib histopathology and 3 chil-
ren had independent contralateral abnormalities.
his study was limited because it was retrospective

n design. Another limitation was the small sample
pileptic Disord, Vol. 16, No. 3, September 2014

ize of 12 patients. Because small sample size was
lso a characteristic of all previous such studies,
meta-analysis might be useful for drawing firmer

onclusions about the safety and effectiveness of TPO
nd PO disconnective surgery. An additional limita-
ion was the lack of a comparison group. A prospective

R

B
f
t

Posterior quadrantic epilepsy surgery

tudy comparing resective surgery with disconnective
urgery for patients with posterior quadrantic epilepsy
ould provide a better comparison between these

wo types of surgical procedures, however, because of
he advantages of disconnective surgery with regard
o perioperative and long-term complications, such a
omparative study is probably not feasible.
o summarise, we found that, for children with
pileptiform foci located in the TPO region in one
emisphere, the surgical outcome was excellent and

he complications were less than for those with rou-
ine en bloc TPO resection. Our surgical procedure
as improved in that it was simplified, a small inci-

ion was used, and the surgical trauma was minimal.
ot only did we clearly confirm the importance of
reserving arteries and veins on the brain surface,
hich has been previously demonstrated, but we also

onfirmed the importance of preserving arteries and
eins in the brain sulci during surgery. Also, the tran-
ection was performed on a line connecting several
indows, which was different from previous reports

hat used the trench-shaped transection method. TPO
nd parieto-occipital disconnection are safe and effec-
ive motor-sparing epilepsy surgical procedures in
elected patients with the epileptiform zone localised
o the posterior quadrant on one side. Technical
djuncts, including three-dimensional surface recon-
tructions of the patient’s MRI (Mert et al., 2012; Ribas,
010), and intraoperative electrophysiological moni-
oring, facilitate better visualisation and orientation,
nabling a less invasive approach. This type of surgery
oes not add further deficit in children who have pre-
xisting hemianopia. It is also a pragmatic approach
or intractable epilepsy in a child with regionalised,
ut imprecisely localised, posterior quadrant seizures
ased on EEG and functional imaging, or in a child with
poorly defined posterior cortex lesion, particularly

n young children with developmental delay and low
isk of language and learning deficit. In this specific
ontext, TPO disconnection increases the likelihood of
solating the epileptogenic region. For cases in which
he range of lesion or the epileptogenic area exceeds
he TPO range, only intracranial EEG monitoring can
xactly identify the surgical range and procedure, and
btain a better seizure outcome. �
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