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Abstract

Background: Malformation of cortical development (MCD) is a common cause of intractable epilepsy in children. In
this study, the effectiveness of frontal lobe epilepsy (FLE) surgery in children with intractable epilepsy due to MCD was
assessed and its prognostic factors were studied.

Methods: Seventy-six patients with intractable FLE who received epilepsy surgery between January 2016 and March
2018 in Peking University First Hospital were recruited in this study. All the resected brain tissues were demonstrated
to be MCD. All patients were followed up for at least 3 years. The clinical data and prognosis were analyzed retrospec-
tively. Univariate and multivariate analyses were performed to investigate the correlations between clinical variables
and prognostic outcome (Engel classification).

Results: Sixty (78.9%) patients had Engel class | postoperative outcome. The mean age at surgery was

6.00 £ 4.24 years. Sixty-six patients (86.8%) had daily seizures, 40.2% of the patients had epileptic spasm, and 33% of
the patients had extensive interictal EEG abnormalities, which, however, could not provide any helpful information
for localizing epileptogenic zones. About 29% of the patients had normal MRI findings even by experienced radiolo-
gists, and 26% of the patients had epileptogenic lesion involving adjacent lobes. There was a significant correlation
between acute postoperative seizure (APOS) and prognosis (P < 0.05): APOS predicted poor prognosis. There was a
significant correlation between pathology and prognosis (P < 0.05): FCD IA and FCD IIB were correlated with a good
outcome. Both variables with a significance level of P <0.05 during univariate analysis, including pathology and APQOS,
were included in multivariate analysis, which were significant independent predictors of prognosis.

Conclusions: The clinical manifestations of pediatric intractable FLE due to MCD are more complicated than those in
adults. Multidisplinary presurgical evaluation in pediatric epilepsy is mandatory. The surgical outcome of pediatric FLE
due to MCD could reach a seizure-free rate of 78.9% with the follow-up of at least 3 years. The post-operative pathol-
ogy and APOS may be related to the prognosis of surgery in this group of pediatric patients.
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Background
Surgical treatment of drug-resistant epilepsy has been recog-
. . - ‘ nized as the most effective treatment among all others. The
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childhood [1]. In the last two decades, pediatric epilepsy
surgery has gradually developed and been accepted world-
wide [2, 3]. For intractable epilepsy, surgical treatment can
effectively terminate seizure occurrence, provide children
with opportunities for cognitive and motor development,
and improve their quality of life [4—6]. According to the
ILAE's statistics, the incidence of refractory epilepsy which
firstly occurred under 1 year of age is about 46%, and about
60% under 2 years. Malformation of cortical development
(MCD) is the most common pathological cause for pediatric
epilepsy, while hippocampal sclerosis is the most common
pathology in adult intractable epilepsy [7]. Focal cortical dys-
plasia (FCD), a dominating subtype of MCD, is responsible
for most of the medically refractory epilepsies in pediatric
patients with MCD [8].

In the literature, with regard to the location of epilep-
togenic zone, the frontal lobe epilepsy (FLE) is the sec-
ond most common surgically treatable epilepsy, only
next to the temporal lobe epilepsy, and accounts for
6%—-30% of all surgical cases [9-11]. However, the inci-
dence of intractable frontal epilepsy is much higher in
children than in adults [12—14], probably due to the high
incidence of MCD, especially in very young children.
More recent studies have demonstrated the absolutely
improved seizure outcome compared to the past [15], but
the surgical treatment of intractable epilepsy in young
children with exclusive MCD has not been studied exten-
sively. Here we present data of 76 children with frontal
intractable epilepsy due to MCD in the Pediatric Epilepsy
Center, who received epilepsy surgery in the past several
years. The clinical data, surgical outcome and its prog-
nostic factors were analyzed retrospectively.

Material and methods

Patient selection

Seventy-six patients (51 males and 25 females)
with intractable FLE who received epilepsy surgery
between January 2016 and March 2018 in Peking Uni-
versity First Hospital were recruited in this study.
Only cases with main resection and epileptic lesion
located within the frontal lobe were included and all
the resected brain tissues were demonstrated to have
MCD pathology, accounting for 87.4% (76/87) of total
frontal surgeries performed during this period. All
the children were followed up for more than 3 years.
The clinical characteristics were collected, including
gender, age at surgery, etiology, surgical side, semiol-
ogy, seizure frequency, preoperative EEG characteris-
tics, preoperative brain magnetic resonance imaging
(MRI), PET-MRI fusion, surgical resection extension,
pathology and postoperative recurrence time. The
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postoperative seizure outcome was classified accord-
ing to Engel’s classification.

Presurgical evaluation

Presurgical evaluation included detailed medical history
and physical examination, preoperative scalp video elec-
troencephalogram (VEEG), brain MRI (3.0 T) of specific
pediatric epileptic sequences, and fluorodeoxyglucose
positron emission tomography (FDG-PET) examination.
Functional magnetic resonance imaging (fMRI) exami-
nation was performed for surgical candidates whose epi-
leptogenic zone was supposed to be in or adjacent to the
eloquent cortex.

Semiology of each seizure was categorized into the
following: (1) focal seizure; (2) infantile spasms; (3)
focal+ spasms; and (4) multiple types of seizures. Four
patients had other types of seizures including atypical
absence, hyperactivity, myoclonic, and secondary tonic—
clonic seizure, thus were excluded in final statistical
analysis.

Seizure frequency was classified as follows: (1) cluster;
(2) more than 10 times per day; (3) less than 10 times
per day; (4) several times per week; (5) several times per
month; and (6) several times over months.

VEEG monitoring was performed for all children to
catch at least 3—5 habitual seizures using NIHON KOH-
DEN 32-channel VEEG-1200-C system, with recording
electrodes placed according to the international 10-20
system. Surface electromyography (EMG) of bilateral
deltoid muscle and bilateral quadriceps femoris was
simultaneously recorded. Interictal EEG abnormalities
were categorized as: (1) focal; (2) generalized + focal;
(3) multi-focal; (4) multi-focal + generalized; and (5)
hypsarrythmia.

Brain MRI scanning was performed using a Philips
Achieva 3.0 T TX magnetic resonance scanner and a
32-channel head coil. Children under 5 years and una-
ble to stay awake and undertake MRI examination were
sedated by oral administration of 10% chloral hydrate
(0.3 ml/kg-0.5 ml/kg, maximum total volume not
exceeding 10 ml). Scanning sequence included T1WI,
T2WI, T2 FLAIR and DWI. MCD in MRI structure
always showed grey matter thickening, blurring grey-
white matter junction and abnormal signal in white mat-
ter and et cetera. We defined the positive MRI results
according to the reports from radiologists. Sino software,
a neurosurgical robot navigation and positioning system
from the Sinovisioin company, was used for three-dimen-
sional reconstruction of the skull and brain, and the sur-
gical resection plan was defined according to the results
of multidisciplinary consultations.

PET-CT scanning was performed using the Philips
Gemini GXL PET-CT scanner. PET results were
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determined as negative or positive according to the fol-
lowing criteria: (1) positive: a lesion site with visible
hypometabolism in the frontal lobe; (2) negative: cortical
area with completely normal metabolism and symmetri-
cal distribution.

The PET images were fused with 3D T1WI sequence
with software SPM8 (Institute of Neurology, University
College of London, UK) using MATLAB 7.9 (The Math-
Works Inc., USA).

A preoperative multidisciplinary conference was con-
ducted by Pediatric Epilepsy Center, Peking University
First Hospital. The final diagnosis and treatment includ-
ing surgical planning were determined by the conference.

Surgery and pathology classifications

Surgery was carried out under general anesthesia, and
the intraoperative electrocorticogram was done for every
patient by monitoring the cortex using grid electrodes.
Somatosensory-evoked potential and compound mus-
cle action potential were monitored continuously during
resections in children with lesions involving or adjacent
to the central cortex. Resection extension involved the
following: (1) mesial side (superior frontal gyrus); (2)
dorsal and inferior side (including the medial frontal
gyrus and inferior frontal gyrus); (3) total frontal lobe
(the resection included greater than 75% of the frontal
lobe with the anterior central gyrus retained); (4) partial
frontal lobe + other part of the cerebral lobe; and (5) total
frontal lobe 4 other part of the cerebral lobe.

Page 3 of 9

Pathology of brain tissues was classified according to
the report by Palmini [8]: (1) FCD Ia; (2) FCD Ib; (3) FCD
IIa; (4) FCD IIb (including one case of tuber sclerosis);
and (5) other MCD subtypes. Three cases had disconnec-
tion surgeries, without pathological results.

Postoperative outcome

Follow-up was conducted at 3, 6, 12 months and once in
the coming years after surgery. Acute postoperative sei-
zure (APOS) was defined as a seizure occurring within
the first post-operative month. Seizure prognosis was
graded according to Engel classification: class I (free of
seizures) and class II-IV (seizures still occur at different
degrees).

Statistical analysis

Data were analyzed with ¢ test and chi-square test to
compare between different groups for univariate analy-
ses. P<0.05 was considered as statistically significant.
Variables with a significance level of <0.05 on initial uni-
variate analysis were then tested in a multivariate logis-
tic regression analysis. All statistical analyses were made
using the SPSS 20.0 (IBM, USA) software.

Results

Clinical data

From January 2016 to March 2018, a total of 299 patients
received resective surgery for epilepsy, and the details
of resection extension are shown in Fig. 1. Of these 299
patients, 86 (28.8%) had FLE, and 10 of them were not

Resection Extension
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frontal occipital parietal temporal
hemispheric multilobar central single lobar
cortex
Fig. 1 Resective extension of 299 epilepsy cases receiving resective surgery at the same period
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MCD patients. A total of 76 FLE patients due to MCD
were recruited in this study. Their age at surgery ranged
1.10 to 19.12 years, with an average of 6.00 +4.24 years.
The age at seizure onset was 0.01-12.00 years, with an
average of 2.52+2.89 years. The duration of epilepsy was
0.37-14.24 years, with an average of 3.49+2.82 years.
In addition, 18 patients were under 3 years, accounting
for 23.7% in our cohort; 86.8% of the patients had daily
seizures, with over half having>10 seizures per day. Six
children had multiple seizure types, among whom 5 had
epileptic spasms. A total of 29 (40.2%) children had epi-
leptic spasm. Only 6 patients had APOS (Table 1).

Fifty-four (71.1%) cases underwent large resection
(total frontal lobe or more than single lobe) and in plus-
frontal resection cases, there were 7 referring to insular
lobes, 3 parietal lobes and 2 temporal lobes. Intraopera-
tive monitoring of evoked potentials was performed for
nearly half of the patients. FCD IIb was the most com-
mon pathological type (Table 2).

Further, 71.1% of lesions could be observed through
MR], and PET-CT showed hypermetabolism or hypome-
tabolism in cerebrum in 100% of the patients (Table 3).

Table 1 Clinical characteristics of patients
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It was more visually intuitive for PET-MRI combination
to localize the exact lesions.

The different surgical resection extensions were sig-
nificantly correlated with pathological results (P=0.020).
Surgical resection in most patients with MCD pathology
extended beyond the frontal lobe (Table 4).

In addition, according to the presurgical MRI reports,
it was difficult to identify the pathological subtypes of
frontal cortical dysplasia (Table 5).

Surgical outcome and prognostic factors

All the patients were followed up for at least 3 years, with
an average of 4.88+£0.59 years. At the last follow-up, 60
patients (78.9%) were completely free of seizures. There
were no significant effects of gender, age at surgery, age
at onset, course of disease, and follow-up time on prog-
nosis. There were 8 patients having APOS within 30 days
after surgery. Three patients with APOS finally had a
good prognosis, although the other 5 continued to suf-
fer seizures till the last follow-up. APOS significantly
increased the postoperative seizure recurrence rate in
children with FLE (P<0.05) (Table 1). Nine patients

ENGEL P value
1 -1v
Gender (%) 0.659
Male 51(67.2) 41 10
Female 25(32.8) 19 6
Age at surgery (years) (SD) 6.00£4.24 6.03+4.24 6.0044.21 0.827
Age at seizure onset (years) (SD) 2.52+2389 3504+2.84 2524287 0.823
Seizure exposure time (years) (SD) 3494282 3504284 3.4942.80 0.482
Follow-up time (years) (SD) 4.88+0.59 4.86+0.55 4884059 0.001
Seizure frequency (%) 0.562
Cluster 3(3.9) 1 2
Each day>10 30(394) 24 6
Each day<10 36 (47.4) 29 7
Weekly 5(6.6) 4 1
Monthly 1(1.3) 1 0
Once every few months 1(1.3) 1 0
Semiology (%) total (n=72) 0.338
Focal 42 (55.3) 33 9
Multiple types 6(7.9) 6 0
Spasm 18 (23.7) 13 5
Spasm +focal 6(7.9) 5 1
Spasm (%) total (h=72) 0.951
Yes 29 (40.3) 23 6
No 43(59.7) 37 10
Acute postoperative seizure (%) 0.002
Yes 8 3 5
No 68 57 Il
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Table 2 Surgical data and pathology
Total (n=76) ENGEL P
| 1-1v
Side (%) 0.744
Left 36 (47.4) 29 7
Right 40 (52.5) 31 9
Extensive resection (%) 0410
Internal side 10(13.2) 7 3
Dorsal and external side 12 (15.8) 1M 1
Total frontal lobe 34 (44.8) 28 6
Partial frontal lobe + other lobes 10(13.2) 2
Total frontal lobe 4 other cerebral lobes 10(13.2) 4
Intraoperative SSEP and CMAP (%) 0.657
Yes 39(51.3) 30 9
No 37 (48.7) 30 7
Invasive monitoring (%) 1
Yes 9(11.8) 8 1
No 67 (88.2) 60 7
Pathology (%) total (n=73) 0.033
FCD la 4(5.5) 4 0
FCD Ib 9(12.3) 5 4
FCD lla 13(17.8) M 2
FCDIIb 27 (37.0) 25 2
Other MCD subtypes 20 (274) 13 7
Table 3 Presurgical radiological data and scalp EEG extension and surgical prognosis. Children with spasms
(n=6, 20.7%) did not have higher seizure occur-
Total (n=76) EINGF:.; " P rence rate than those without spasms (n=10, 23.3%)
cassteaton (Table 2).
I - The recurrence rate after extensive (frontal lobec-
MRI (%) 0935 tomy or multilobar) resection (28.6%) was not sig-
Positive 54 (71.1) 4 1 nificantly higher than that with focal (medial, dorsal
Negative 22 (289) 18 4 and lateral) resection (22.2%). A total of 39 children
Inter-ictal EEG (%) 0801 received intraoperative evoked potential (SSEP and
Multi-focal 6(7.9) S 1 CMEP) monitoring. Eight patients underwent sub-
Multi-focal + generalized 12 (15.8) 9 3 dural electrode implantation before surgery, and one
Hypsarrythmia 4(53) 3 . patient underwent stereotactic electroencephalog-
Focal 51(67.1) 40 ” raphy (SEEG). There was a significant relationship
Focal + generalized 339) 3 0 between the pathological type of MCD and prognosis

underwent repeated surgery, including one receiving pal-
liative vagus nerve stimulation and 8 receiving curative
enlargement resection or hemispherotomy, with 6/8
(75%) seizure-free rate.

There was no significant difference in surgical out-
come between patients with surgery on the left side
(n=36) and those on the right side (n=40). There was
no significant correlation between surgical resection

(P<0.05). All patients with FCD Ia pathologies were
seizure-free after surgery. The seizure outcomes of
FCD Ib and other MCD subtypes were less favorable,
with 55.6% and 65% being free of seizures, respec-
tively (Table 2).

In this study, 21 patients with frontal cortical dys-
plasia had negative MRI findings preoperatively, while
all cases had positive PET-CT findings preoperatively.
However, positive MRI finding did not improve the
surgical outcome. In addition, there was no significant
difference in seizure outcome between patients having
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Table 4 Resection extension and pathology
Resection extension Pathology (%) Total
1A 1B A 1IB Other MCDs
Internal side 1(25) 101 3(23.1) 7(25.9) 12
Dorsal and external side 0 101.1) 4(30.8) 5(185) 10
Total frontal lobe 3(75) 5(55.6) 3(23.1) 8(29.6) 12 (60) 31
Partial frontal lobe 4 other lobes 0 1(11.1) 2(154) 5(185) 2 (10) 10
Total frontal lobe 4 other cerebral lobes 0 1(11.1) 1(7.7) 2(74) 6 (30) 10
Total 4 9 13 27 20 73
Table 5 Pathology and MRl probably due to the following reasons. First, technique
Pathology MRI Total develoPments in pre-surgical evaluation including high-
resolution 3.0 T MRI and PEC-CT have made MCD
Positive Negative lesions much easier to be localized during neuroimaging,
Ia 5 5 4 and the three-dimensional reconstructions of the brain
b 6 3 9 using the Sino software can exhibit the spatial exten-
lla 9 4 13 sion of lesions more exactly. Second, with increased prac-
b 19 8 57 tice of presurgical evaluation, more and more pediatric
Other MCD subtypes 16 4 20 neurologists are realizing that MCD is one of the most
Total 55 91 73 epileptogenic lesions of all congenital lesions, therefore

extensive interictal EEG abnormalities and those with
focal EEG abnormalities (Table 3).

Variables with a significance level of P<0.05, including
APOS and follow-up time, were included in multivari-
ate analysis, and both were shown to be significant inde-
pendent predictors of prognosis (Table 6).

Discussion

The purpose of this study was to explore the clinical char-
acteristics of FLE children with MCD pathology who
received surgery, and to investigate the effectiveness
of surgical treatment and its prognostic factors. MCD
is the most common pathological type in children with
intractable epilepsy surgery, accounting for about 40%
of all etiologies [7]. In this study, among the 299 patients
who underwent resective epilepsy surgery in our pediat-
ric epilepsy center, 193 cases were proved to be MCDs,
accounting for 64.5% of all. The percentage of MCD
was much higher than that reported in the literature,

these patients could be easily referred to the surgery unit.
Although MCD can occur in various cerebral lobes of the
brain, it occurs more often in the temporal lobe and fron-
tal lobe [16]. The data from our center showed that, in
patients with single lobe resection, 74 (52%) patients had
frontal lobe epilepsy, while 43 (30%) patients had tempo-
ral lobe epilepsy. This could be caused by the develop-
mental nature of pediatric epilepsy patients, especially
those at a very young age [14, 17].

The clinical manifestations of FLE with MCD pathol-
ogy in childhood are very different from those in adults.
The frontal lobe is a large region, accounting for 55%
of the total brain, and contains important functional
cortex including those related with motor and lan-
guage. Extratemporal lobe epilepsy (ETLE) includ-
ing FLE is more commonly seen in children. Our
study demonstrated the clinical severity of epilepsy
and great difficulty in presurgical evaluation for chil-
dren with intractable epilepsy due to MCD. The sei-
zure usually started at a very young age (average age of
2.5242.89 years). Nearly 90% of our patients had daily

Table 6 Logistic regression analysis between variables (P<0.2) and prognosis

Parameter B SE Wald D.f Sig Exp (B)
Follow-up time (years) 1.089 0.493 4879 1 0.027 2972
APOS -2.531 0.594 18.156 1 0.000 0.080
Constant -4.841 2416 4015 1 0.045 0.008

B Beta (regression coefficient), SE Standard Error, D.f. Degree of Freedom, Sig. Significance, Exp (B) Exponential B
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seizures, with more than half having over 10 seizures
per day. There was usually a long seizure exposure time
before surgery. These surgical candidates were usually
referred to our center very late, suggesting a need for
improved dissemination of guidelines and new knowl-
edge on medical care of this area. There are still gaps in
knowledge on epilepsy surgery among many healthcare
professionals in epilepsy [18].

Our data also showed great difficulty in presurgical
evaluation for children with intractable FLE with MCD
pathology; 40.2% of the patients had epileptic spasm,
which is a very special seizure type usually recognized as
generalized seizure, and 33% of the patients had extensive
interictal EEG abnormalities, which, did not provide any
helpful information for localizing the epileptogenic zone
at all. About 29% of the patients were reported to be nor-
mal in MRI even by experienced radiologists. Nearly half
of the patients had epileptogenic lesions beyond the fron-
tal lobe. In conclusion, compared with adult patients with
FLE, it is more complicated in pediatric FLE patients to
localize the epileptogenic zone.

There have been few reports on surgery for FLE in chil-
dren, and only a few have studied the postoperative cog-
nitive and neuropsychological outcomes of FLE surgery
in children [19-21]. Neither have the prognostic factors
for FLE surgery been studied in children. The prognosis
of FLE surgery is worse than that of temporal lobe epi-
lepsy surgery and the percent of seizure freedom ranges
from 13% to 80% [15]. FLE surgery is difficult to perform,
because the quick propagation of seizure leads to obscure
localization of epileptogenic foci and the functional cor-
tex may be injured during surgery. The MRI negative rate
in MCD is higher than that in tumor, cerebral hemor-
rhage, and other causes, while on the other hand, MCD
in FLE is often extensive and involves adjacent lobes.
Both factors could lead to difficulties in delineating epi-
leptogenic boundaries.

Although the presence of a lesion on MRI has been
associated with a better surgical outcome, patients
without MRI lesions can also have good outcome. FCD
I usually has non-specific changes in MRI [22, 23], but
its metabolic abnormalities are often obvious in PET-
CT. Although most MRI examinations of FCD type II
patients produce positive results, 33% of FCD type II
patients showed very subtle abnormality on MRI, which
are often recognized to be MRI-negative [24]. The most
common MRI features of FCD II are focal cortical thick-
ening, increased T2WI and FLAIR signals, unclear gray-
white matter boundary and transmantle sign (abnormal
linear or wadge signals extending from the lateral ven-
tricle to the cortex surface) [22, 23, 25, 26]. In our
study, no significant differences between pathological
types and MRI-positive rate were found. However, the
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positive rate of PET-CT was significantly higher than
that of MRI, which greatly improved the detection rate
of epileptic lesions. The hypometabolic regions found
by '8F-FDG PET are generally more extensive than the
epileptic regions, which indicates that both the epileptic
region and the projection region are affected by epilep-
tic seizures [27]. In this study, the detection rate of PET-
CT reached 96.1%. Usually, the final resection range is
less than the area with abnormal metabolism. Due to
the non-specific property, the surgical extension can-
not be completely defined according to the results of
PET-CT. We therefore employed Sino software which
was exclusively designed for co-registration of vari-
ous presurgical modalities to make surgical plans for
resection. Every surgical plan in this study was made by
Sino, which is also a practical tool in pediatric epilepsy
surgery to delineate the exact resective region. For chil-
dren with epileptic lesions that are difficult to localize,
SEEG or subdural electrode implantation can be used
to find the lesion location. In this study, the only one
child with SEEG had a good prognosis, but one patient
still had a poor prognosis following subdural electrode
implantation.

Our study showed a significant correlation between
pathological type and prognosis. All the patients with
FCD IIb and FCD Ia were seizures free after the sur-
gery. FCD IIb is usually correlated with favorable
seizure outcomes because the lesion can often be local-
ized easily on MRI. Patients with FCD Ia are usually
not considered to be good surgical candidates because
of the unclear appearance of lesions on MRI and that
the pathological lesions are wide spread in nature. In
this study, the 100% seizure-free rate in the very small
sample of FCD Ia patients is incomparable to other
groups. On the other hand, FCD Ib and other MCD
subtypes had less prognosis because of their widely
distributed abnormalities and unclear boundaries to
normal cortex. The pathological results of other MCD
subtypes often indicate a wider resection range, either
total frontal lobe or multi-lobes. One study of 143 cases
of cortical dysplasia who were followed up for 10 years
reported a 63% seizure-free rate [28]. The seizure-free
rate of FCD IIb was higher (92.6%) and there was no
significant difference between MRI-positive and -nega-
tive patients [24].

APOS is often considered as a factor for poor progno-
sis after epilepsy surgery [29]. Tigaran et al. [30] investi-
gated for the first time the relationship between APOS
and FLE surgery, but found no significant relationship.
In contrast, here we found that the prognosis of children
with APOS was significantly worse than that of children
without APOS. This phenomenon may be due to the
relatively small sample size in the study by Tigaran et al.
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As to APOS, cautions should be made to differentiate
real APOS from post-operative seizures induced by the
edema of adjacent cortex, especially the motor cortex
which could be easily affected by edema to cause focal
seizures. The key is to distinguish whether APOS is simi-
lar to the habitual seizures before the surgery.

Conclusions

In this study, 76 children with intractable FLE due to
MCD were followed up for at least 3 years. Our results
showed that frontal lobe MCD accounts for a large pro-
portion in children with refractory epilepsy, and surgical
treatment is of great significance. The clinical charac-
teristics of intractable epilepsy children due to frontal
lobe MCD are very different from those of adults, which
deserves further investigations. For surgical treatment,
it would be very helpful to improve presurgical evalua-
tion and long-term surgical outcome by focusing on the
correlated factors, although no independent prognostic
factors are discovered here. The MCD pathology and the
presence of APOS are related to the prognosis of children
with FLE.
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