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Extensive lesions involving the posterior quadrant of the cerebral 
hemisphere (temporal, parietal, and occipital lobes) induce intrac-
table epilepsy. These patients are potential candidates for surgical 
treatment[1]. Maintenance of isolated nerve tissue activity after 
surgery plays a crucial role in the neuroprotective effects of neuro-
surgery treatment. Disconnection surgery of the posterior quadrant 
is used to completely isolate nerve fibers, while blood supply at the 
isolated lobes is maintained. Subsequently, cavities caused by cystic 
or necrotic nerve tissues should be reduced as much as possible, to 
maintain the activity of isolated nerve tissue[1-4]. In this study, we 
selected two patients with temporal-parietal-occipital intractable 
epilepsy, from the Department of Neurosurgery, Tianjin Huanhu 
Hospital and Tianjin Neurological Institute (Tianjin, China), be-
tween February and May in 2012. The two cases underwent post 
quadrant disconnection. After surgery, activity of temporal-pari-
etal-occipital nerve tissue and the control of epileptic seizures were 
observed.

Case 1: An 11-year-old male, was admitted to Tianjin Huanhu 
Hospital in February, 2012, and received surgery 1 week later. Post-
operative follow-up was performed every 6 months. The medical 
history showed mild head injury when he was 5 years old, resulting 
from a scalp laceration without loss of consciousness. The first 
seizure occurred 1 year later, with the head turning towards the 
left side, without limb and trunk spasms. He was conscious, and 
the seizure stopped after 2 minutes. After the second attack, he was 
diagnosed and treated for epilepsy. Control of seizures failed after 3 
anticonvulsant treatments, became refractory, and he still had one 
seizure per week, while being treated with a combination of 3 anti-
convulsants. Preoperative physical examination showed left hom-
onymous hemianopsia. Video-electroencephalography monitoring 
showed interictal spikes and slow wave complexes in the right 
central occipital region (Figure 1A1). Magnetic resonance imaging 
(MRI) of the brain revealed right occipital congenital porencephaly 
(Figure 1A2). Based upon these findings, this case was diagnosed 
as simple partial epilepsy. The left hemisphere was not involved 
during the seizure, because language function was not affected. Vid-
eo-electroencephalography monitoring and brain imaging results, 
as well as the clinical features, identified the epileptogenic region as 
the right post quadrant. A right post quadrant disconnection was 
therefore performed.

After surgery, the patient orally received 300 mg of oxcarbaze-
pine, twice a day, for an extended period. Follow-up was performed 
every 6 months. Six month postoperative electroencephalogram 
showed no epileptic waves (Figure 1B1). MRI revealed complete 
resection of the right posterior temporal-parietal-occipital lobes, 
and the majority of isolated brain tissue produced normal signals 
(Figure 1B2). Case 1 was followed-up for 22 months, during which 
time no aura or seizure was observed.

Case 2: A 28-year-old female was admitted to Tianjin Huanhu 
Hospital in April, 2012, and received surgery 1 week later. Medi-
cal history showed no remarkable features such as brain injury or 
infection. The first attack occurred 6 months before admission, 
involving generalized tonic-clonic seizures and disturbance of con-
sciousness, which continued for 1–2 minutes, and then stopped. 
She was diagnosed with epilepsy and received anticonvulsant med-
ication after a secondary seizure 2  months before admission. How-
ever, the seizures were not controlled, and a brain CT scan at a local 

hospital revealed suspicious “gray matter heterotopia”. Preoperative 
physical examination showed no seizure attacks during 3 days of 
video-electroencephalography monitoring. Interictal electroen-
cephalogram showed interrupted short-range low and middle am-
plitude waves in the right hemisphere. There were also some inter-
ictal spikes and slow wave complexes, especially in the temporal and 
parietal regions (Figure 2A1). MRI of the brain showed an irregular 
and abnormal signal isodensity with gry matter subendymal at the 
atrium of the right ventricle. Similar signals were also observed in 
the temporal horn of the ipsilateral ventricle under the ventricular 
ependyma (Figure 2A2). The neuroimaging and electroencephalo-
gram therefore showed an epileptogenic focus at the posterior right 
hemisphere, and posterior quadrant disconnection was performed 
with the same surgical procedures as case 1.

After surgery, the patient orally received 500 g of sodium val-
proate, twice a day, for an extended period. A 6 month postopera-
tive electroencephalogram showed no epileptic waves (Figure 2B1). 
MRI revealed complete resection of the right posterior quadrant, 
but nerve tissue still survived (Figure 2B2). Case 2 was followed up 
for 20 months, during which time no seizures were observed.

The involved two patients were informed of the experimental 
scheme and risk prior to treatment, and both patients signed in-
formed consents. 

Disconnection surgery of the posterior quadrant is used to cut 
nerve fibers between the posterior quadrant and the resting region 
in the hemisphere, isolating the epileptogenic zone at the posteri-
or quadrant. In this study, we only partially removed the superior 
temporal gyrus (tissue width < 5 mm), so that the tissue could be 
isolated with less incision. A careful macroscopic examination was 
made to preserve arteries and veins while the incision was made, 
therefore the isolated lobe maintained a blood supply and sur-
vived. MRI scans of the two epileptic patients showed that the dis-
connected brain tissue still survived, the activity of temporal-pa-
rietal occipital nerve tissue was maintained, and nerve fibers were 
completely disconnected. The involved patients were followed-up 
for over 1 year after surgery, during which time the epilepsy was 
completely controlled. 
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Figure 2 Electroencephalogram (EEG) and MRI changes of case 2, a 28-year-old female patient with temporal-parietal-occipital epilepsy,        
before and after posterior quadrant disconnection.
(A1) Preoperative EEG showing frequently isolated high amplitude spikes in the central parietal lobe, with accompanying spikes and slow wave 
complexes towards the adjacent lead (left), indicating that the epileptogenic zone was located at the posterior cerebral hemispheres. 
(A2) Preoperative T2-weighted MRI shows irregular abnormal signals at the right ventricle and subependyma in the temporal horn, which was the 
same as the gray matter signal. This was confirmed as ectopic gray matter after surgery (MRI images: upper right, lower right). The epileptogenic 
zone was located at the posterior quadrant of the right hemisphere. 
(B1) Six month postoperative EEG displays low amplitude slow waves in the right hemisphere. The frequencies are lower than the contralateral 
side, especially at the posterior regions. No epileptic waves are present, suggesting that epileptic waves were absent after surgery.
(B2) Six month postoperative MRI shows that the right quadrant is completely disconnected, and isolated brain tissues still survive (MRI images: 
upper right, middle right, and lower right). MRI findings show that although occipital and temporal lobes were completely resected, the signals 
were still normal, indicating that blood supply at the isolated tissue was preserved and the nerve tissues survived.

Figure 1 Electroencephalogram (EEG) and MRI changes of case 1, an 11-year-old male patient with temporal-parietal-occipital epilepsy, before 
and after posterior quadrant disconnection.
(A1) Preoperative EEG displays low amplitude, short array, irregular slow waves, intermingled spikes, and slow wave complexes (left EEG), suggest-
ing that the epileptogenic zone was located at the right posterior hemisphere. 
(A2) Preoperative MRI shows an irregular, long T1 signal in the parenchyma of the right occipital lobe, which was the same as the occipital horn of 
the lateral ventricle. The adjacent sulci is widened. This was confirmed as porencephaly during surgery (MRI images: upper right, lower right), which 
indicated epilepsy. 
(B1) Six month postoperative EEG. Amplitude frequency of the right hemisphere is lower than that at the contralateral hemisphere, accompanied 
by irregular slow waves, especially at temporal occipital lobes. No epileptic EEG waves are found in the left hemisphere, indicating no seizures. 
(B2) Six month postoperative MRI. Right posterior quadrant is completely disconnected, but isolated brain tissue has normal signals, indicating 
that the disconnected nerve tissue survived (MRI images: upper right, middle right, lower right).
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