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cific findings on routine EEG, seizures triggered by emo­
tions, prolonged and unusual semiology of events and 
occurrence of attacks in presence of audiences. In case 
of ignoring the suspicion in diagnosis, the correct diag­
nosis may be delayed even for many years. Unfortunately, 
in case of repeated paroxysmal episodes, diagnosis of 
epilepsy is much easier applied and accepted than other 
differential diagnosis (particularly psychogenic). LTM 
with high certainty can help the treating physician to 
diagnose the nature of attacks definitively. LTM has been 
known gold standard way in definite diagnosis of PNEA. 
Correct and early diagnosis of PNEA has been regarded as 
the first step in treatment. According to the studies, fol­
lowing the clear diagnosis of PNEA by video-EEG monitor­
ing and making an appropriate description and explana­
tion about the nature of disease by neurologist for the 
patients and their family; it has been revealed that occur­
rence of attacks ceases or decreases significantly in more 
than half of the patients (7,12-15).

by two neurologists working in epilepsy monitoring de­
partment and the required data were gathered. Patients 
were contacted with telephone thereafter to assess their 
clinical status. 29 out of 33 patients replied to several fol­
lowing questions about frequency of their attacks, sort 
and dose of their prescribed drugs during the recent 
last month of interview. In addition, they were asked to 
compare their emotional wellbeing state before and after 
performing LTM. Based on self-report they answered to 
the options (better, no change and worse). The collected 
data were analyzed by SPSS. Independent-sample T-test 
and Chi-square tests were applied after approving the 
normality of data distribution. Paired T-test was used to 
compare number of drugs before and after the diagnosis.

4. Results
From 182 patients who had been referred to the epilepsy 

department due to refractory attacks, final diagnosis of 
33 (18%) patients was PNEA. Mean age of the patients was 
27.61 years old (SD: 9.37 and Range: 11- 47) and two-third of 
them were female. Mean duration of disease in patients 
was 28.15 months (Table l). On admission, 29 patients 
(87%) were treated with AEDs and 26 patients (78%) with 
psychotropic drugs. The mean number of drug for each 
patient was 1.6 (Range: 0 - 5, SD: 1.12) and 1.88 (Range: 0 - 4, 
SD: 1.27) for AEDs and psychotropic drugs respectively.

2. Objectives
The aim of this study is to investigate occurrence of 

PNEA in patients admitted to the Razavi epilepsy depart­
ment and role of LTM in definite diagnosis of PNEA.

i
3. Materials and Methods

This study was retrospectively performed and required 
information was gathered from the database of patients 
admitted in epilepsy department of Razavi Hospital dur­
ing a period of one year (from March 2011 to April 2012). 
All patients with the final diagnosis of PNEA were includ­
ed in the study. The following patients were excluded 
from the study:

1) Patients who did not have any attacks during LTM
2) Patients whose interictal scalp's EEG showed specific 

epileptiform discharges
3) Patients with coincidental real seizures
4) Patients with sensory or subjective attacks
Diagnosis of PNEA was confirmed when:
1) The patient had at least one habitual attack,
2) The corresponding EEG did not show any abnormal 

electrical activities before, during and after attack and
3) The clinical signs were not consistent with a seizure 

that may lack characteristic EEG changes (such as frontal 
partial seizures).

One of the patient’s close relatives was always present 
in the monitoring room and after any attacks, s/he was 
confirming whether the patient’s event was similar to 
the previous ones or not. Electrodes had been applied 
according to 10/20 international system with additional 
electrodes in temporal and frontal lobes (F9, FlO, TP9, 
TPlO, T9, TlO). In addition to EEG; sound, video and EGG 
was also recorded simultaneously.

All the video and EEG files of patients were reviewed

Table 1. Descriptive Data

No. Min Max Mean(SD)
Age,y
Duration of disease, mo 
Duration of admission, h 
Number of attacks

33 11 47 27.61(9.74)
33 3 120 28.15(33.51)
33 12 72 31.27(19.43)
33 1 15 4(3.49)

First spontaneous attack 20 20 420 130(109.88)
Number ofAEDs before LTM 33 0 5 1.61(1.116)
Number ofAEDs after LTM 29 0 2 0.31(0.541)
Number psychotropic drugs 33 0 4 1.88(1.269)
before LTM
Number psychotropic drugs 29 0 3 1.17(1.002)
after LTM

Duration of video EEG monitoring for each patient var­
ied between 12 to 72 hours. The patients on average had 
four attacks during LTM. The mean latency of the first 
spontaneous attack was 130 (20 - 420) minutes. Since the 
time of providing suggestive tests in different patients 
was not similar, onset latency of suggestive attacks were 
not calculated. The first attack in 60.6 % cases was spon­
taneous and without suggestion. In general, 70% of pa­
tients had spontaneous attacks and 91% had attacks as the 
result of verbal suggestion which accompanied by photic 
stimulation or hyperventilation. Because of ethical con-
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5. Discussion
This study showed that the proportion of diagnosis of 

PNEA in patients with refractory attacks in our center is 
similar to other worldwide epilepsy centers. In terms of 
age range and sex ratio, our patients have nearly the char­
acteristics to those of other studies (4-7,18,19). According 
to above findings, it can be concluded that the biological 
factors play more important role than racial, socioeco­
nomic and cultural factors in pathogenesis of non-epi­
leptic attacks with psychological origin. Before the clear 
diagnosis of PNEA with LTM, many of patients (78%) were 
treated with psychotropic drugs. This finding implies 
that the treating physicians had had some suspicions 
about psychogenic factors in triggering of the attacks; 
however, because of uncertainty of diagnosis, they had 
prescribed AEDs in the same time. In the present study, 
first spontaneous attack occurred within the average de­
lay of 130 minutes which was lower in comparison with 
other studies (16,20). Seventy percent of the patients had 
attack without applying suggestive and provocative tech­
niques that is lower than other similar studies (21,22).

Our impression is that the restriction in length of moni­
toring (due to cost of hospitalization) and early use of 
provocative and suggestive techniques in the first day of 
monitoring can be considered as the reasons (23). In ad­
dition, due to lack of pervious familiarity of our patients 
with verbal suggestive maneuvers and video-EEG moni­
toring, these tests were more successful to induce attacks 
in compare to other studies (7,18,19,21). In general, all of 
the included patients experienced attacks (spontaneous 
or suggestive) in the first 24 hours. We concluded that 
a session of 24-hour LTM can be sufficient in suspected 
patients to confirm diagnosis of PNEA. As in our country 
cost of LTM is not covered by insurance companies, above 
mentioned results are important to convince cost-bene­
fits of this diagnostic tool (24-26).

In our country, most of neurologists traditionally differ­
entiate epileptic seizures from non-epileptic attacks by 
using following red flags: unusual semiology of attacks, 
occurring of attacks during sleep, history of epilepsy risk 
factors, presence of aura before attacks, loss of conscious­
ness or injury during attacks. Our study showed that 
these red flags cannot be reliable criteria for distinction 
between epileptic seizures and non-epileptic attacks (9-11, 
13,27).

Mean duration of suffering from recurrent attacks in 
this study was 28 months, which was lower in compari­
son with other studies [five years and six months in Jones' 
study (2), and seven years and two months in Reuber's 
study (l)]. Since video-EEG monitoring in Iran is quiet 
new and many professional healthcare providers are not 
familiar with it, thus many patients with long history of 
disease had not been referred to our center for further 
evaluations, this issue may somehow interpret statistical 
differences between the present study and others.

sideration invasive suggestive tests such as placebo injec­
tion, were not used in any patients.

Four patients (12.1%) had attacks during sleep. In these 
cases, EEC was showing awaked alpha waves shortly be­
fore onset of the attack. 72.2% of patients described a kind 
of aura before their attacks. 13 patients (39.4%) had at least 

epilepsy risk factor in their history (Table 2). Moreone
than half of the patients reported that they lost their con­
sciousness during the attacks. Some of them had history 
of injury during attacks. (Table 3)

Table 2. Prevalence of Epilepsy Risk Factors in Patients With 
PNEA

Frequency Valid Cumulative, % 
Percent

Risk factors

Family history of 3 
epilepsy
Head trauma+
Family history+, head 1 
trauma+
Meningitis in child- 1 
hood
Febrile convulsion-)-, l 
family history-t-
No clear risk factors 20 
Total

9.1 9.1

30.321.27

33.33.0

36.43.0

3.0 39.4

60.6 100.0
100.033

Table 3. Occurrence of Red Flags in Patients With PNEA
Frequency PercentRed Flags

Aura before attacks 
Injury during attacks 
LOC during attacks 
History of epilepsy risk factors 
Attacks during sleep

72.724
9.13

51.517
39.413
12.14

The patients were clinically divided into four groups (16,
17):

Group I: The patients whose seizures accompanied with 
severe motor symptoms (Hypermotor).

Group II: The patients who had some motor symptoms 
during the attack, but its intensity was not so severe (Mi­
nor Motor).

Group III: The patients whose attacks were not associ­
ated with obvious motor symptoms (Dialeptic).

Group IV: The patients whose symptoms clinically were 
variable or associated with combination of mentioned 
attacks (Mix)

Base on this classification:
30.3% of patients had Dialeptic attacks 
27.3% of patients had Hypermotor attacks 
15.2% of patients had Minor Motor attacks 
27.3% of patients had Mix attacks
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Twenty nine out of 33 patients participated in follow 
up assessment. Mean follow up duration was 8.33 (3-13) 
months. Among 29 patients who followed, more than 
half of them (51.7%) were seizure free. According to self- 
report, 82.8 percent of patients were satisfied and got bet­
ter following the clear diagnosis by LIM. 86.2% of patients 
have been following their treatment under the care of 
a specialist and the treating physician of most of them 
(65%) was psychiatrist.There was no significant statistical 
difference in age, sex, duration of disease and semiology 
of attacks between seizure free group and who were not 
improved.

Number of AEDs which patients were taking in the fol­
low-up interview was significantly decreased (P < 0.001). 
Furthermore, in follow up the average number of psycho­
tropic drugs interestingly decreased in PNES patients (P = 
0.029).These findings indicate that the diagnosis of PNES 
by LTM method can reduce unnecessary use of medica­
tions (both AEDs & psychotropic drugs). Similar results 
concluded in other studies (7,12,28).

Applying of LTM as a diagnostic method for differential 
diagnosis of recurrent paroxysmal attacks when associ­
ated with provocative suggestive techniques (even for 24 
hours) can lead to definite diagnosis of psychogenic non­
epileptic attacks. After definite diagnosis and describing 
the nature of disease for patients and their family and 
guiding them toward the appropriate treatment, more 
than half of patients will improve. In addition, use of un­
necessary drugs in these patients (at least in the short 
term follow-up) significantly will decrease. The improve­
ment rate in patients with PNEA does not have any signif­
icant relation between age, sex, duration of disease and 
clinical type of attacks.

There are some limitations in this study which necessi­
tate further studies. The following limitations should be 
considered in next studies:

1) Retrospective study
2) Short duration of follow-up
3) Self-reported evaluation of emotional wellbeing
4) No applying of psychological tests to all patients
5) Limited number of study population
6) Exclusion of patients with unclear diagnosis and sub­

jective attacks
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