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Abstract

Considering that the side of epileptogenic focus is a factor that could contribute to depressive and anxiety symptoms, we propose a
systematic review searching for the prevalence of depression in Temporal Lobe Epilepsy in non-surgical patients. We performed a
literature search in PubMed/Medline, Web of Science and PsycNET for data from inception until January 2019. The terms “epilepsy,
temporal lobe OR “epilepsy” AND “temporal” AND “lobe” OR “temporal lobe epilepsy” OR “temporal” AND “lobe” AND “epilepsy”
AND “depressive disorder” OR “depressive” AND “disorder” OR “depressive disorder” OR “depression” OR “depression” OR “anxiety”
OR “anxiety” were used in the search strategy. After screening titles and abstracts, only 32 articles met the inclusion criteria. DSM/SCID
is the main method utilized to psychiatric diagnosis. The majority of the studies did not perform neuropsychological evaluation. From
24 studies, most clinic cases of lateralization of epileptic focus depression symptoms showed lateralization in the left hemisphere. Nine
studies were evaluated for individual depressive diagnosis, therefore, the analyzed data does not present statistical significance between
right and left hemispheres. This study shows mood disorders are prevalent in epileptic patients undergoing clinical treatment. However,
to date there is no correlation between lateralization of epilepsy and the prevalence of mood disorders or cognitive impairment. Well-
conducted studies are needed to establish the correlation between the epilepsy lateralization and mood disorders.
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Introduction

Temporal Lobe Epilepsy (TLE) is the most common form of epilepsy and it is often refractory to antiepileptic drugs (AEDs), with
variation of 53-76% of patients that are resistant to medical treatment [1-3]. TLE is highly associated with psychiatric comorbidities,
and primarily mood, depression and anxiety disorders [4-8]. There is no consensus as to why this association exists, but the major
agreement comes from the possibility that these comorbidities and TLE share similar neuroanatomic localizations [9-11]. Also,
clinical and experimental studies evidenced neurobiological mechanisms that could linkage epilepsy and depression symptoms, such
as differences in neurotransmitters [12] and alterations in brain glucose metabolism and metabolic network in regions related to the
pathophysiology of both epilepsy and depression [13]. Another factor that could contribute to depressive and anxiety symptoms
in TLE is the hemisphere of epileptogenic focus, but this still remains uncertain, with studies pointing to prevalence of interictal
depression in left-sided seizure foci [14,15], while others showing a tendency for greater depressive symptoms in presurgical right-
sided seizure foci patients [14,15]. The most frequent way to evaluate depressive and anxiety symptoms in epilepsy patients is by using
scales and inventories that provide a quantitative measure of recurrent and severity of mood symptomatology experienced by the
patients [16]. The effects of underlying injury, mood disorders and AEDs treatment can also impact neuropsychological functions in
TLE patients. In this way, neuropsychological assessment is substantial to better understand the impact of these variables in patients’
lives. There is no clear data of the interaction between laterality of temporal lobe epilepsy, usage of AEDs, depressive symptoms and
neuropsychological functions. To better understand this relation, the aim of this study is to review the outcomes of the association
between laterality of epileptogenic focus and its relationship with depressive symptoms in non-surgical patients.
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Methods

A systematic review using the methodology outlined in the Cochrane Handbook for Systematic Reviewers was performed [17]. The
data were reported following the Preferred Reporting Items for Systematic Reviews and Meta-Analyses [18]. The review protocol
was registered in the International Register of Prospective Systematic Reviews under the registration number CRD42019104443.

Database search

A literature search was performed in the PubMed/Medline, Web of Science and PsycNET for data from inception until January 2019.
The following terms and medical subject headings (MeSH) were used in the search strategy: (“epilepsy, temporal lobe OR “epilepsy”
AND “temporal” AND “lobe” OR “temporal lobe epilepsy” OR “temporal” AND “lobe” AND “epilepsy” AND “depressive disorder”
OR “depressive” AND “disorder” OR “depressive disorder” OR “depression” OR “depression” OR “anxiety” OR “anxiety”. The strategies
for other databases are available on request. Articles published in all languages were included. The bibliography of the included articles
was manually searched. Two authors (E.L.C. and ES.S.) independently evaluated the titles and abstracts of all studies identified in the
search based on the abovementioned terms and MeSH. Disagreements were resolved by consensus or by a third reviewer (G.R.).

Eligibility criteria
The inclusion criteria were the following: articles without language restriction; diagnosis of epilepsy by EEG ECG or MRI; Psychiatric

diagnosis of depression (by scales, interviews, diagnostic manuals - DSM and ICD -10); study design (case series with more than 10
patients, retrospective and prospective, clinical, human); unilateral or bilateral temporal lobe epilepsy; non-surgical patients.

Exclusion criteria were studies of systematic reviews, letters, and experimental studies; children under 16; patients with dysphoria;
patients with generalized epilepsy (multiple foci); surgical patients. Figure 1 shows a flowchart of study selection and inclusion.

Data extraction

The databases were searched and duplicate entries were removed. Abstracts that did not provide sufficient information regarding the
inclusion and exclusion criteria were selected for full-text evaluation. After, the same reviewers independently evaluated the full text
of these articles and made their selection in accordance with the eligibility criteria. Data on the following were collected: The number
of patients, method of psychiatric diagnosis, symptoms diagnosis criteria, diagnostic scales, neuropsychological tests, report of the
number of antiepileptic drugs, lateralization of epileptic focus, individual depression symptoms, lateralized depression symptoms,
individual anxiety symptoms, lateralized anxiety symptoms and the design/classification of evidence.

Results

(S
= Records identified through database searching
8 (n=2971)
-
=
=
—_—
Records after duplicates removed
(n=2383)
—

Included

Studies included in
qualitative synthesis
n=32)

Risciotids 4 = Records excluded
(1=2385) (n=2330)
)
—
A J
% Full-text articles assessed for Articles excluded
g eligibility - Surgical patients (n=14)
(n=33) - Experimental studies or
commentary paper (7 =8)
—_—
o

Figure 1: Summary of evidence search and study selection
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The search retrieved 2971 potentially relevant citations from the electronic databases. Duplicate titles were removed, leaving 55
articles. After screening titles and abstracts, only 32 articles met the inclusion criteria (Figure 1). Of all the performed studies, only
four were multicenter [15,19-21], all the others were single center and cross-sectional.

At the total, 32 non-surgical studies with TLE were evaluated, being DSM/SCID the main method utilized to psychiatric diagnosis
(46.9%) and 13 studies did not perform psychiatric diagnosis (40.6%). Also, the majority of the studies (65.6%) did not perform
neuropsychological evaluation. From 24 studies, most clinic cases of lateralization of epileptic focus depression symptoms showed
lateralization in the left hemisphere (1201 patients) (Table 1). Nine studies were evaluated for individual depressive diagnosis,
therefore, the analyzed data does not present statistical significance between right and left hemispheres (Table 2). Regarding
anxiety, only two articles reported the scores for this construct [37,40].

Study N/(%)
Sample (n = 32)
Mean (SD) 112.53 (+108.30)
Design
Cross-sectional 32 (100)
Trail
Single center 4(12.5)
Multi center 28 (87.5)
Method of Psychiatric Diagnosis
DSM/SCID 15 (46.87)
ICD - 10 2 (6.25)
Other interview 2 (6.25)
Symptom of depression / Scale 13 (40.62)
Cognitive Evaluation
Yes 11 (34.4)
No 21 (65.6)
Lateralization of epileptic focus (n = 24)
Right 1016
Left 1201
Bilateral 129
Extra-temporal 97
Lateralization of Depression Symptoms (n =9)
Right 92
Left 106
Bilateral 03
Antiepileptic Drugs
Monotherapy 187
Polytherapy 415
Unknown 70

DSM: Diagnostic and Statistic Manual; ICD-10: International Classification of Diseases-10
Table 1: Clinical characteristics of non-surgical patients with Temporal Lobe Epilepsy
related to the diagnostic of depression and treatment

Individual Depressive Diagnosis (n = 9 studies)

Right Hemisphere | Left Hemisphere | Total | Chi-Square (p)

Yes 92 106 198
No 155 157 312 0.478*
Total 247 263 510

*Correlation is significant at the 0.05 level
Table 2: Clinical characteristics related to the lateralization of epileptic focus and
depression symptoms of non-surgical patients with Temporal Lobe Epilepsy

In regard to the kind of treatment using antiepileptic drugs, most of the patients utilized polytherapy (415 patients) instead of
monotherapy (187 patients). More details about each evaluated study above can be visualized in Tables 3 and 4.
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Method of | Symptoms . . . Report of the num-
o . . Diagnostic .. Lateralized depres- et Thret
Author (s), year N | psychiatric | diagnosis Cognitive Tests . ber of antiepileptic
: . oo Scales sion symptoms
diagnosis criteria drugs
Without lateralized depression symptoms reported
Oruela-Rojas et al. BDI>14, | BDI, HADS, Monotherapy: 2;
(22] 5| DMV yaps>7 | QOLIE-31 No No Polytherapy: 13
Monotherapy: 11;
AL L No AEDS 1 No
Robertson et al. [23] 54 DSM-III-R No BDI, LPD, No No o
STAI report of the other 3
patients in the TLE
group.
BDL13, Monotherapy: 6;
VanElstetal [24] | 50 | DSM-IV No STAL SDAS- No No i
21 Polytherapy: 44
SCL-90-R,
Hermann et al. [25] 96 None SCL-90-R QOLIE-89 WAIS-IIT No No
Quiske et al. [26] 60 None BD>I e BDI MWT-B No No
Van Elst et al. [27] 102 DSM-1V No No No No No
Zung
. , . Monotherapy: 84;
Piazzini et al. [28] 250 None Zung score Self—Ra‘qng Raven's Colore.d Progressive No E T —
=40 Depression Matrices AEDS: 2
Scale, STAI ’
Pulsipher et al. [29] 93 SCID No QOLIE-89 No No 1.77 £ 0.73
POMS (No . 10-
Gilliam et al. [11] 31 None cut-off point QI())CI)}I\E;S 9 No No %ZTOL}Z?W' 21 10 ?
indicated) ytherapy:
WAIS-IIT, BNT, COWA,
Animal Naming Test, Audi-
: : tory Comprehension Test, Monotherapy: 28;
Tracy et al. [30] 59 None BDI-II > 10 BDI-II Iy S A R No ET e
WMS-II, WMS-II1, CVLT,
Benton Facial Recognition Test
Meth?d ?f Sy'mp ton'ns Diagnostic .. Lateralized depres- Report Of.t he. pum-
Author (s), year N | psychiatric | diagnosis Cognitive Tests . ber of antiepileptic
§ . oo Scales sion symptoms
diagnosis criteria drugs
Shamim et al. [9] 55 SCID BDI > 10 BDI No No Unspecified amount
’ of AEDS
. Monotherapy: 86;
Bragatti et al. [5] 166 SCID No No No No Bl ey G0
MINI>1 | BIS-11, BDIL, e Sk
Oliveira et al. [31] 66 MINI on suicidal- HAM-A, No No Pol (t)hera P ?,'57’
ity module | BPRS, MINI olytherapy:
Gongalves et al. [32] 25 ICD-10 BDI > 15 BDI No No No
DSM-1V and
Dalmagro et al. [6] 490 DSM-IV-RT No No No No No
samhez'[%‘?tau etal 1308 | scp No HADS No No No
WASI-II, TMT, Verbal Fluency
HAM.D Test, Design Fluency Test, Polytherapy: 20
Galioto et al. [34] 82 DSM-1V HAM-D > 8 MINI ? Color-Word Interference Test, No (Monotherapy not
Sorting Test, Word Context reported)
Test, Proverb Test
Gongalvez etal. [35] | 40 ICD-10 BDI>12 | MINI BDI No No WiEE I
Polytherapy: 39
Monotherapy: 40
. HADS-A, +38.8; 2 AEDS: 54
Zingano et al. [36] 103 | DSM-IV-TR No STAI No No +52.4: 3 or more
AEDS: 9 + 8.8
. BDI-II, CVLT-II, WMS-III, D-KEES, Monotherapy: 10;
Ehrlich et al. [19] 52 None BDI-II > 14 QOLIE-31 CWL TMT.B No Pl sy A
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Reilly et al. [20] 337 None BD>I sli)ore BDI No No No
With lateralized depression symptoms reported
Meth(')d (?f Sy’mptorfns Diagnostic .. Lateralized depres- Report Of,th © num-
Author (s), year N psychiatric diagnosis Cognitive Tests . ber of antiepileptic
: . > Scales sion symptoms
diagnosis criteria drugs
Right: 5; Left: 13; Bi-
lateral: 3. BDI (RTLE | Unspecified amount
Altshuler etal. [15] | 59 None BD>I o B]S)%Z?d No 7.6247.9,LTLE12.2 |  of AEDS (2-3in
+ 5.4, BTLE 6.35 several patients)
+5.1)
Right: 15; Left: 4.
BPRS (RTLE: 28.8
HDRS score + 5.3, LTLE: 25.7 +
Kohler et al. [21] 49 SCID > 10 HDRS, BPRS No 5.), HDRS (RTLE: No
7.3 5.1, LTLE: 3.6
+4.1)
Right: 14; Left: 9.
CES-D (RTLE: 14.9
BDI score BDI, BAI, +10.3, LTLE: 17.3
Hermann et al. [37] 64 None > 10 CES-D WCST, WAIS-R +13.1); BDI (RTLE: No
8.1 +£8.4,LTLE9.5
+7.6)
Right: 7; Left: 14.
HARD HARD RTLE (Males:
Septien et al. [38] 47 None score > 35 HARD No 29,5, Females: 25,3) No
- LTLE (Males: 38,14,
Females: 26,9)
Right: 22; Left: 23.
. CES-D (RTLE 14.5 +
Seidenbergeetal. [39] | 123 None CES-D>16 | BDLCES-D | WS WAISi;lR’ Visualnam- | g ¢ /11 E 15+ 11.3), No
& BDI (RTLE 83 + 8,
LTLE: 8.1 £6.7)
HADS,
Impact of NART-R, WMS-R, WAIS-R, HADS (RTLE 6.94 Monotherapy: 63;
Moore et al. [40] 273 None HADS > 10 E [;le R Verbal Fluency Test, Graded +4.92, LTLE 6.52 + Polytherapy: 145;
I;caﬁe Y Naming Test, Stroop Test 3.41) Unknown: 65
Right: 9; Left: 12.
DSM (no
. MMPI-2 T MMPI-2 (RTLE: 62.6 RTLE: 1.8 £0.7,
Dulay et al. [41] 84 Verélon score > 65 MMPI-2 WMS-III, WAIS-R, BNT +12.4, LTLE: 65.7 LTLE: 1.8 + 1
specified)
+14.9)
Helmstaedter et al HADS (RTLE 6.94
(42] ’ 152 None BDI> 12 BDI MWT-B, DCS-R, VLMT +4.92,LTLE 6.52 + No
3.41)
Standard Right: 8; Left: 1 (BDI Monotherapy: 63;
Lothe et al. [10] 24 | Psychiatric | BDI-II > 11 BDI-II No scores for lateraliza- Polytherapy: 145;
Interview tion reported) Unknown: 65
Right: 3; Left:12
Briellmann et al. [43] 34 DSM-1V No No No (evaluated by clinical No
interview)
Unspecified amount
Filho et al. [44] 158 DSM-5 No No No Right: 9; Left: 18 (% of frequently used
AEDS)

TLE: Temporal Lobe Epilepsy; BDI: Beck Depression Inventory; STAI: State Trait Anxiety Inventory; RTLE: Right Temporal Lobe Epilepsy; LTLE: Left Temporal
Lobe Epilepsy; BTLE: Bilateral Temporal Lobe Epilepsy; AEDS: Antiepileptic Drugs; BAL: Beck Anxiety Inventory; CES-D: Center of Epidemiologic Studies -
Depression; WCST: Wisconsin Card Sorting Test; WAIS-R: Wechsler Adult Intelligence Scale-Revised; LTL: Left Temporal Lobe; HARD: Humeur: Angoisse:
Ralentissement: Danger; DSM-III-R: Diagnostic and Statistical Manual of Mental Disorders-III-Revised; HDRS: Hamilton Depression Rating Scale; NDI:
Newcastle Depression Inventory; LPD: Levine-Pilowsky Depression Questionnaire; SCID: Structured Clinical Interview for DSM; BPRS: Brief Psychiatric
Rating Scale; BDI-II: Beck Depression Inventory-II; QOLIE: Quality of Life in Epilepsy; CVLT-II: California Verbal Learning Test-II; WMS-III: Wechsler
Memory Scale-III; D-KEFS: Delis-Kaplan Executive Function System; CWI: Colour-Word Interference Test; TMT-B: Trail-Making Test-B; DSM-IV: Diagnostic
and Statistical Manual of Mental Disorders-IV; SDAS-21: Social Dysfunction and Aggression Scale; SCL-90-R: Symptom Checklist 90 Revised; WAIS-III:
Wechsler Adult Intelligence Scale-Revised-III; MWT-B: Mehrfachwahl-Wortschatz-Test; HADS: Hospital Anxiety and Depression Scale; NART-R: National
Adult Reading Test-Revised; WMS-R: Wechsler Memory Scale-Revised; MMPI-2: Minnesota Multiphasic Personality Inventory-2; BNT: Boston Naming Test;
DCS-R: Diagnostikum fu 't Cerebralscha digung; VLMT: Verbal Learning and Memory Test; QOL: Quality of Life; POMS: Profiles of Mood States; COWA:
Controlled Oral Word Association Test; MINI: Mini International Neuropsychiatric Interview; BIS-11: Barratt Impulsiveness Scale-11; HAM-A: Hamilton
Rating Scale for Anxiety; ICD-10: International Classification of Diseases-10; HAM-D: Hamilton Rating Scale for Depression; TMT: Trail Making Test;
HADS-A: Hospital Anxiety and Depression Scale-Anxiety Subscale
Table 3: Clinical characteristics related to the diagnostic of depression and treatment of non-surgical patients with Temporal Lobe Epilepsy
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Lateralization of

Individual depres-

Individual anxiety

Lateralized anxiety

8.3 +8,LTLE: 8.1 +6.7)

Author (s), year T e —— Lateralized depression symptoms e e
Without lateralized depression symptoms reported
Oruela-Rojas et al. [22] No 15 No 6 No
Robertson et al. [23] No 22 (4 TLE) No No No
Van Elst et al. [24] No 12 No No No
Hermann et al. [25] No No No No No
Quiske et al. [26] Right: 29; Left: 31 43 No No No
Van Elst et al. [27] No 17 No No No
Piazzini et al. [28] Right: 59; Left: 47 No No No No
Pulsipher et al. [29] No 11 No 12 No
Gilliam et al. [11] No No No No No
Tracy et al. [30] Right: 26; Left: 33 No No No No
Shamim et al. [9] Rz oo Rt s 31 No No No
Bilateral: 5
. Right: 58; Left: 98;
Bragatti et al. [17] Bilateral 10 80 No 51 No
vt s Lat?rall?atlon of Inn.11v1dual depres- R T Individual anxiety | Lateralized anxiety
epileptic focus sion symptoms symptoms symptoms
Right: 23; Left 26;
Oliveira et al. [31] Bilateral: 7; Other: 41 No 29 No
10
Right: 4; Left: 10;
Gongalves et al. [32] Blal.teral: 3‘ (@t 17 No No No
patients with de-
pression reported)
Right: 212; Left:
Dalmagro et al. [28] 235; Bilateral: 40; 69 No 16 No
Normal: 3
Sanchez-Gistau et al. [33] nght.: CHILES TS 168 No 75 No
Bilateral: 26
. Right: 7; Left: 26;
Galioto et al. [34] Bilateral: 10 53 (22 TLE) No No No
Right: 12; Left:
Gongalvez et al. [35] 22; Bilateral: 4; 31 No 9 No
Normal: 4
. Right: 47; Left: 50;
Zingano et al. [36] Bilateral: 6 24 No 12 No
Ehrlich et al. [19] Right: 18; Left: 34 27 No No No
Reilly et al. [20] No 99 No No No
With lateralized depression symptoms reported
e Bl e Right: 5; Left: 13; Bilateral: 3. BDI
Altshuler et al. [15] nggﬁ;i;ifg 18: 21 (RTLE 7.62 +7.9, LTLE 12.2 + 5.4, No No
: BTLE 6.35 + 5.1)
At e Lat?rall?atlon of Inc.llv1dua1 depres- e Pl s e TS Individual anxiety | Lateralized anxiety
epileptic focus sion symptoms symptoms symptoms
Right: 15; Left: 4. BPRS (RTLE: 28.8 +
Kohler et al. [21] Right: 25; Left: 24 19 5.3, LTLE: 25.7 + 5.2), HDRS (RTLE: No No
7.3 +£5.1, LTLE: 3.6 + 4.1)
Right: 14; Left: 9. CES-D (RTLE: S?S;I’r‘e"i‘:t‘j&v‘g;
Hermann et al. [37] Right: 38; Left: 26 No 14.9 £ 10.3, LTLE: 17.3 + 13.1); BDI No P :
(RTLE: 8.1 + 8.4, LTLE 9.5 + 7.6) (LALIzEET = 71T
T T LTLE: 10.5 + 8.5)
Right: 7; Left: 14. HARD RTLE
Septien et al. [37] Right: 22; Left: 25 21 (Males: 29,5, Females: 25,3) LTLE No No
(Males: 38,14, Females: 26,9)
Right: 22; Left: 23. CES-D (RTLE 14.5
Seidenberg et al. [39] Right: 62; Left: 61 No +9.8, LTLE 15 + 11.3), BDI (RTLE No No
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Amount of indi-

Right: 84: Left: 109; *Amount of individuals not reported. viduals not reported.
Moore et al. [40] & é)th)er' 80- ? No HADS (RTLE 6.94 + 4.92, LTLE 6.52 No HADS (RTLE 11.72
’ +3.41) +5.23,LTLE9.64 +
4.25)
et e Right: 9; Left: 12. MMPI-2 (RTLE:
Dulay et al. [41] Right: 38; Left: 46 21 62.6 + 12.4, LTLE: 65.7 + 14.9) No No
*Amount of individuals not reported.
Helmstaedter et al. [42] Right: 68; Left: 84 64 HADS (RTLE 6.94 + 4.92, LTLE 6.52 No No

+3.41)

Lateralization of | Individual depres- Individual anxiety | Lateralized anxiety

Author (s), year Lateralized depression symptoms

epileptic focus sion symptoms symptoms symptoms
Lothe et al. [10] Right: 16; Left: 8 9 Right: & Left: 1 (BDI scores for later- No No
alization not reported)
Briellmann et al. [43] Right: 10; Left: 24 15 Rl Left:}Z (evajlluated R No No
interview)
Filho et al. [44] Right: 15; Left: 31 27 Right: 9; Left: 18 No No

* Studies that did not report the individual number of patients with depression

TLE: Temporal Lobe Epilepsy; BDI: Beck Depression Inventory; RTLE: Right Temporal Lobe Epilepsy; LTLE:
Left Temporal Lobe Epilepsy; BTLE: Bilateral Temporal Lobe Epilepsy; BAIL: Beck Anxiety Inventory; CES-D:
Center of Epidemiologic Studies - Depression; HARD: Humeur: Angoisse: Ralentissement: Danger; HDRS:
Hamilton Depression Rating Scale; BPRS: Brief Psychiatric Rating Scale; BDI-II: Beck Depression Inventory-
II; HADS: Hospital Anxiety and Depression Scale; MMPI-2: Minnesota Multiphasic Personality Inventory-2
Table 4: Clinical characteristics related to the lateralization of epileptic focus and depression and anxiety
symptoms of non-surgical patients with Temporal Lobe Epilepsy

Discussion

To the date, studies have not yet completely clarified the links between the laterality of the epileptogenic area and behavioral
symptoms and mood disorders. Although some authors reported a higher incidence of depression in left compared to right
hemisphere damaged individuals [15,28,45-49,39], some other authors also found no relationship between depressive symptoms
and lateralization of the epileptic focus [50-52,37]. The present systematic review showed no relation between the epileptic
hemisphere and incidence of mood disorders.

The lack of standardized definitions of mood disorder may be a contributing factor to the negative outcome in an attempt to
correlate mood disorder with the side of epilepsy involvement. To assess the parameters for defining cognitive functions and
mood disorders, such as anxiety and depression, studies ranged from clinical interviews to different scales with conflicting cutoffs.
This heterogeneity of data narrows the possibilities of inferring about the correlation of the lateralization of epileptic foci with the
manifestation of psychological disturbances.

Mendez and colleagues suggested an association between depression and epileptogenic focus in the left hemisphere [14]. Nevertheless,
Kalinin and Polyanskiy suggested that in patients with TLE the depression symptoms were determined by the right-sided focus while
the anxiety symptoms were defined by the left-sided focus [53]. Also, an interesting study demonstrated that TLE patients with
epileptic focus on the right hemisphere, presenting depression and anxiety as a solid syndrome, while TLE patients with focus on the
left hemisphere, appear to have depression and anxiety as two independent syndromes [54]. However, Manchanda et al did not find
correlation between epileptogenic focus laterality and depression development [55].

Some authors suggest that hippocampal dysfunction may be one of the leading factors in the development of depression, rather
than the frequency of seizure or degree of disability [11-13,41,56]. In 2011, Gongalves and Cendes demonstrated that patients with
longer duration of epilepsy showed an increased risk of depression, however there was no association between seizure frequency
and depression [32].

Briellmann et al. [43], however, found no correlation between hippocampal abnormalities with the prevalence of depression
when using DSM-IV for diagnosis. Among their findings, changes in the amygdala were identified as a predictor of mood
disorders. Similarly, three other studies point to amygdala volume as an associated parameter for mood disorders in epileptic
patients [24,27,57]. Moreover, hippocampal atrophy is a common characteristic of TLE. Nevertheless, some studies showed no
association between depression and the atrophy of epileptic hippocampus [43,57]. The studies used for this review do not include
the specific characteristics of the reported neuroimaging that we could group together to show the expected results. Our focus was
the lateralization of the disease and not the specific structures of involvement of the temporal lobe injury.

Some other neurobiological factors should also be taken into consideration since epileptogenic focus laterality could not explain
by itself the probability of depressive symptoms. Studies elucidated that other factors, such as motor lateralization and premorbid
personality traits are considered important contributors for psychiatric disorders development in patients with TLE [58]. Moreover,
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cognitive impairment occurs frequently in patients with epilepsy and depression can influence the worsening of it. Paradiso
and colleagues demonstrated that patients with TLE and comorbid depression performed significantly poorer results in several
cognitive measures [59]. In the same context, Galioto and coauthors evidenced that depressive symptoms may contribute to
executive impairments in patients with TLE [60]. Also, the antiepileptic drugs should be taken into consideration for associating
mood disorders development in epileptic patients. Since, some types of AEDs are associated to beneficial effects for mood
disorders while others are related with occurrence of depression symptoms [61]. In the studies that contained information on
cognitive assessment (34,4%), most of them demonstrated a more impaired cognitive performance in those with an epileptogenic
focus in the left cerebral hemisphere, mainly of verbal functions, also, patients who used multidrug treatment, as already described
in the literature previously [62,63]. The major limitation of this study is the risk of information bias because the researchers used
different non-comparable methods for defining both cognitive functions and the presence or absence of mood disorders. In
addition, older studies were included in order to cover all publications on the subject, but these were published previously to the
creation of quantitative scales for mood evaluation. Furthermore, authors did not differentiate the degree of mood dysfunction
and lateralization of epilepsy on a per patient basis. Detailed descriptions of patients” therapeutic regimens were hardly found,
another possible confounding factor at the time of data analysis. We encourage researchers to focus their efforts on well-established
assessments such as the use of scales to define mood disorders and cognitive functions as well as, if possible, the joint analysis of
seizure image, electroencephalogram and clinical pattern data, in order to establish the focus of epilepsy. Obviously, some other
factors in addition to epileptogenic focus laterality should be considered important as contributors to the development of mood
disorders in patients with epilepsy. In addition, the adequate description of the therapeutic scheme as well as socioeconomic and
educational characteristics are important in the assessment of patients with mood disorders.

Conclusions

This study shows mood disorders are prevalent in epileptic patients undergoing clinical treatment. However, to date there is no
clear correlation between lateralization of epilepsy and the prevalence of mood disorders or cognitive impairment. Besides, the
duration of epilepsy, type of seizures, the impact of antiepileptic and antidepressant drugs, cognitive dysfunction and premorbid
personality traits need to be taken into consideration to better evaluate the relationship between symptoms of depression and
anxiety and epilepsy. Well-conducted studies are needed to establish the correlation between the epilepsy lateralization and mood
disorders in patients with refractory TLE.
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