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Efectos a largo plazo sobre la memoria 
de la terapia electroconvulsiva sobre 
la memoria episódica

Introducción. Los criterios actuales consideran la te-
rapia electroconvulsiva (TEC) como un tratamiento de
elección para ciertos trastornos depresivos; sin embargo,
algunos psiquiatras son aún reticentes a su utilización.
Este hecho se debe probablemente a sus efectos deleté-
reos a corto plazo sobre la memoria y la cognición.

Objetivo. Evaluar los efectos a largo plazo de la TEC
sobre la memoria anterógrada episódica.

Métodos. Tres grupos participaron en el estudio: 20 pa-
cientes con depresión mayor tratados con TEC (grupo A),
28 pacientes con depresión mayor que se mantienen ex-
clusivamente  con el tratamiento farmacológico (grupo
B) y 26 sujetos control (grupo C). Los pacientes del grupo
A recibieron tres sesiones de TEC. Las pruebas para la
evaluación de la memoria fueron: recuerdo de una lista
de palabras y memoria lógica I y II. La evaluación de la
memoria se realizó antes del inicio del tratamiento (línea
de base) y 6 meses postratamiento.  

Resultados. Los grupos A y B mostraron unos nive-
les de ejecución similares en línea de base. La evaluación
postratamiento indicó que la TEC está asociada con una
situación clínica significativamente mejor y puntuacio-
nes superiores en todas las pruebas de memoria. Además
existe una correlación muy fuerte entre la mejoría clíni-
ca y la ejecución en la pruebas de memoria. 

Conclusiones. De acuerdo con nuestros resultados la
TEC no está asociada con efectos deletéreos sobre la me-
moria anterógrada episódica. La TEC produjo una mejo-
ría clínica más rápida y más importante, medida según la
Escala de Hamilton para la Depresión, que además se co-
rrelaciona con la ejecución en las pruebas de memoria.
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INTRODUCTION

According to the American Psychiatric Association guide-
lines, electroconvulsive therapy (ECT) is a very effective treat-

Introduction. Current guidelines consider electrocon-
vulsive therapy (ECT) as a treatment of choice for some de-
pressive disorders; however some psychiatrists are still re-
luctant toward using ECT as first choice treatment. This fact
is probably due to its short-term deleterious effects on mem-
ory and cognition.

Objective. To investigate long-term effects of ECT on
anterograde episodic memory.

Methods. Participants were assigned to three groups:
20 major depression patients receiving ECT treatment (group A),
28 major depression patients following only pharmacologi-
cal therapy (group B) and 26 healthy controls (group C).
Group A patients received three ECT sessions. Memory eva-
luation consisted of three tests: list of words, and logical
memory I and II. Memory evaluation was performed before
treatment (baseline) and six months post-treatment.

Results. Groups A and B performed at a similar level in
baseline evaluation. Post-treatment evaluation indicated
that ECT was associated with a significantly better clinical
situation and improvement in all memory tests. There was
also a very strong correlation between clinical improvement
and memory performance.    

Conclusions. According to our results, ECT was not as-
sociated with deleterious effects on anterograde episodic
memory. ECT produced faster and significantly higher clini-
cal improvement, as measured by means of Hamilton De-
pression Rating Scale, which also correlates with memory
performance.  
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ment for severe depression1. ECT is a psychiatric therapeutic
technique in which electrical current applied in the brain is
used to achieve gran mal seizure. It represents the last expo-
nent of shock treatments in Psychiatry and is one of the
most controversial and polemical ones as some consider it
the most effective treatment while others an anacronism
full of repressive and punitive elements. In the 1979 survey
conducted by Barcia and Martínez-Prado2 among psychia-
trists on electroshock, 13.2 % of those interviewed consi-
dered the method as repressive, 74.6 % believed it caused dete-
rioration (irreversible in some cases) and 10% thought it was
a cruel treatment. Even though there are very solid data to
support the safety and efficacy of ECT (see the magnificent
review of Reisner3), we could wonder if the subjective per-
ception of the technique has changed substantially, at least
in certain professional groups of Psychiatry. Very recently,
Van der Wurff et al.4 conducted a survey on the opinions of
Dutch psychiatrists on ECT. The authors indicate that this
technique is of first choice for certain types of depressive dis-
order and that the stigma associated to it is due to the bad
use made of it until the sixties. However, the results of their
survey were discouraging. Only 4 % of the professionals
would use ECT for depressive disorder as psychotic compo-
nent, 2 % in case of high risk of suicide and 5 % in case of
extreme physical postration. In conclusion, most of the
Dutch psychiatrists surveyed were very reticent to use ECT as
therapy of first, second, or third choice, even in patients
with major drug-resistant depression. 

If we are looking for an explanation for such a situation,
it should be multifactorial. In fact, there are at least three
factors that may be considered essential to understand re-
luctance to use ECT: a) limited knowledge on the antide-
pressive action mechanism of the technique and its effects
on the neurostructural and neurofunctional levels; b) the
possibility that ECT causes permanent brain damage, and  
c) cognitive type side effects, especially mnemic ones. In re-
gards to action mechanisms, the data are very heteroge-
neous and include reduction in the number of 5-HT2

5 and
α2-adrenergics receptors6,7, which would mean «normaliza-
tion» of a previous state of hypersensitivity of these recep-
tors in depressive patients. Equally, ECT has been associated
with the appearance of hyperintensities that would affect
both the gray and white matter and can be detected by
magnetic resonance (MRI). This supposition is fundamen-
tally based on retrospective studies. However, when the pa-
tients are investigated through prospective studies, it can
be demonstrated that many of these lesions were already
visible before initiating ECT and, in fact, would remain sta-
ble during the treatment (see Nobler et al.8 for review). The
neurofunctional studies are also contradictory. Nobler et
al.9 found a significant reduction in prefrontal metabolism
after ECT while the most common finding is a regulation of
hypofunctionality of certain structures observed in depres-
sive patients10. Once again, the discrepancies between stu-
dies may be due not only to the different techniques used
to measure cerebral functioning (PET versus SPECT, for
example) but also to the design of the experiments. As it is

made clear in the Blumenfeld et al.11 study, the effect of an
increase of blood flow in certain brain areas, such as the
frontal cortex or cingulate, becomes clearer as it moves clo-
ser to the time when the ECT causes the seizure (ictal
SPECT). In any vent, it seems that the long-term effects of
ECT on brain metabolism could be negligible12.   

However, the factor that has contributed most to the
black legend of ECT is its deleterious effect on memory. We
have known for more than 60 years that the characteristics
of amnesia associated to ECT are parallel to those of any oth-
er amnesia having an organic origin. This means difficulty
to retain new material learned (anterograde amnesia) and
for recall of past events (retrograde amnesia)13,14. Once
again, studies on the extension of this deficit show a large
variability of results. Fink15 showed that memoristic capa-
city returned to normality a few weeks after the last ECT.
Jackson16 presented data that demonstrated how the scores
on neuropsychological tests of memory had returned to base-
line levels as soon as 10 days after the last ECT. After-
wards, Sackeim et al.17 found that the acquisition of new in-
formation was normal 4 days after the last ECT, but this was
not true for the differed recall of this information. In fact, it
should not be forgotten that some patients maintain their
complaints about memory years after completing ECT treat-
ment and, in some cases, this problem prevents them from
carrying out a «normal» daily life3,18. This situation gives rise
to the need to evaluate objectively the possible memory
problems that ECT may cause in the long term in patients
with major depression. Thus, in the present study, we com-
pare the performance of patients treated with ECT and pa-
tients exclusively treated with drug therapy in several tests
that evaluate episodic memory. This comparison is done
both at baseline and 6 months after treatment onset. The
scores of the depressive patients are also compared with
those of a control group. In this point, our hypothesis is 
that the patients who have followed ECT treatment will have
similar levels of performance in memory tasks (without 
statistically significant difference) to those of the group
that have exclusively followed drug therapy. In addition,
the relationship between cognitive state of the patients and
improvement of depression severity will be analyzed. 

METHODS

Subjects

The patients who participated in the study were selected
from a larger sample of patients diagnosed of major depres-
sion in the Instituto R. Coullaut de Psiquiatría. All the pa-
tients had had at least two months of drug treatment prior
to the study onset. This therapy included the range of drugs
commonly used in the treatment of major depression: tricy-
clic antidepressants, monoamine oxidase inhibitor (MAOI),
selective serotonin reuptake inhibitors (SSRI), benzodiaze-
pines, etc. The choice of the drug type was made according to
the specific needs and characteristics of each patient. After
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this minimum two month period, a subgroup of patients
was referred to ECT if they met any of the following three
strict criteria: a) demonstrated intolerance to the drug; 
b) persistent ideas of suicide, and c) no adequate response to
the drug treatment. After this selection process, the clinical
groups were formed as follows: group A formed by 20 pa-
tients with major depression treated with ECT and group B
formed by 28 patients with major depression who are main-
tained exclusively with the above mentioned drug treat-
ment. Furthermore, a third group, group C was included. It
was formed by 26 control subjects, balanced in age, educa-
tion level and gender (table 1).  

Enrolment criteria for Groups A and B were the following:

— Age between 30 and 60 years.

— Mini Cognitive Examination Test (MCE), with 28 points
or more.

— Absence of neurological disorders.

— Hamilton Depression Rating Scale (HDRS) (35 points
or more).

Enrolment criteria for group C were:

— Age between 30 and 60 years.

— Mini Cognitive Examination Test (MCE), with 28 points
or more.

— Absence of neurological disorders

— Hamilton Depression Rating Scale (HDRS) (6 points or
more)

Neurological examination included eye fundus, intraocu-
lar pressure and EEG (electroencephalogram). 

Procedure

All the participants underwent the following tests, that
make up the fundamental dependent endpoints of the pre-
sent study: an assessment of the seriousness of the depres-
sive state with the HDRS, word list recall test included in the

ADAS-Cog scale, logical memory I test (WMS-R) conducted
according to the usual procedure described in the Wechsler
clinical scale of memory manual19 and the logical memory II
test (WMS-R), also conducted according to the usual proce-
dure described in the Wechsler clinical scale of memory man-
ual19. Once the baseline assessment was conducted, the
group A patients were subjected to the first ECT session.
Previously, these patients had complied with the protocol
established for this therapeutic method: neurological exa-
mination, cardiologic examination, complete biochemistry
study (including cholinesterase) and psychopathological
examination with precise indication by the psychiatrist of
the need for ECT. Finally, the patient's informed consent
was obtained, as established and regulated by the General
Health Law, establishing the insistence of the physician in
the understandability and that it is both verbal and written
in a clear and precise way for the patient and family mem-
bers.

Group A patients only received three ECT sessions and
these were conducted in the period of one week. The ECT
was conducted with a TYMATHRON BGX system of sinus
pulse. In all the patient, pentotal was used as anesthesia,
succinylcholine as muscle relaxant and atropine to prevent
prolonged bradycardias, associated to the strong parasym-
pathic stimulation of  the tonic phase of ECT. The electrodes
to produce seizure were placed in the bilateral position (bi-
frontal-temporal), using short pulse sinusoidal current. The
criterion used to decide if the seizure caused by ECT was
adequate was that the clonic phase lasted for a minimum of
22 seconds. At the end of six months of receiving ECT, the
neuropsychological re-test test and a re-assessment of the
seriousness of the depressive state with the HDRS scale were
re-applied. During this time period, group A patients were
maintained on drug treatment, with maintenance dose. 

A similar procedure was followed with group B. In this
case, the patients continued with their drug therapy after
baseline assessment. At six months, a re-evaluation of the
neuropsychology and seriousness of the depressive state
was done. During these six months, the patients obtained
significant clinical improvement and thus, when re-evalua-
ted, many of the cases were taking maintenance doses. Fin-
ally, group C members were evaluated at baseline and 
after six months. This period was observed to assure the re-
liability of the re-test measures and avoid the learning 
effect.

RESULTS

Statistical analyses

As we briefly indicated in the Introduction, the funda-
mental purpose of this study is to verify the long-term
changes attributable to treatment type in episodic memory
tests. These are learning of the word list included in the
ADAS-Cog test and the logical memory I and II sub-tests in-
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N Mean SD

Age ECT depression 20 47.40 13.32
Non-ECT depression 28 50.14 14.67
Control 26 44.08 10.70
ECT Hamilton depression 20 45.15 7.79
Non-ECT depression 28 43.29 11.14
Control 26 3.115 1.37

Table 1 Description of the sample
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cluded in the Wechsler clinical scale of memory. We also
have attempted to assess the long-term differences regard-
ing seriousness of the depressive state, evaluated by the
HDRS scale and attributable to treatment type. The results
of the HDRS and ADAS tests were analyzed by both ANOVA
3×2 (diagnostic and pre-post treatment) for repeated mea-
sures. The logical memory test included in the Wechsler
Scale was analyzed by an ANOVA 3×2×2 (diagnostic×pre-
post treatment×memory type [logical I vs logical II]). Signi-
ficant interaction was analyzed by a posteriori comparisons
of mean pairs, following the Bonferroni test. Finally, corre-
lation between the improvement of depressive state index
and performance of the patients in the episodic memory
tests was evaluated. 

All the statistical analyses were done with the SPSS for
Windows version 8.0.

HDRS scale

This scale is an indicator of the patients' depressive state
and we found that all the factors involved and their inter-
action were significant: diagnosis (F2,71 = 215.290; p <
0.0001), pre-post treatment (F1,71 = 67.868; p < 0.001) and
pre-post treatment ×diagnosis (F2,71 = 19.259; p < 0.001). In
the first place, as was to be expected, this indicates that the
scores are always lower in group C compared with the two
disease groups (p < v0.05), there being no differences be-
tween these. In turn, there is a significant reduction of the
scale scores in the disease groups if we focus on the post-
treatment measurement. In this case, we can establish that
this reduction depends statistically on the treatment char-
acteristics: reduction of the scores is much greater in 
group A than in group B, thus establishing a positive differ-
ential effect  (p<0.05) for ECT treatment (fig. 1).

Word recall (ADAS-Cog)

Once again, the tendency is maintained so that the princi-
pal effects of diagnosis (F2,71 =23; p<0.001), pre-post treat-
ment (F1,71 = 7.378; p < 0.001) factors and their interaction
(F2,71 =3.78; p<0.05) are significant. These data make it clear
that memory performance of group C is better than that of
the disease groups (p < 0.05) both before and after treat-
ment. However, there is a treatment dependant improve-
ment in performance, which is seen clearly in Group A (p<
0.05). Figure 2 shows how post-treatment performance is
significantly greater in group A if we compare it with group B
(fig. 2). 

Logical memory

This endpoint has special characteristics that complicate
its description. In the first place, we verify the primary 
effect of the diagnosis endpoints (F2,71 = 81.355; p < 0.001)

and memory type (F1,71 = 81,355; p<0.001), and their inter-
action (F2,71 =8,708; p<0.01). This first level of evidence in-
dicates that group C obtains general scores that are always
greater but also that while groups A and B forget part of
the information in logical memory II (especially group A),
the control group practically maintains it intact (p < 0.01).
Thus, there is a greater forgetting rate in the disease groups
in which group A stands out. On the other hand, we find the
significant effect of the pre-post treatment interaction
with diagnosis (F2,71=8,163; p<0.01). In this case, we verify
that there is a differential effect of the treatment in the di-
sease groups. Group A obtains significantly greater scores
after treatment while there is a decrease in them in group B
that indicates worse performance in the task (p<0.05). That
is, group A improves its cognitive state significantly thanks
to the treatment that clearly exceeds that of group B in the
post-treatment measurement. This superiority is not ex-
plained only in terms of absolute amount of material remem-
bered but also in a decrease in forgetting rate, that is, group
A patients forget more information before ECT treatment,
but this situation is completelyreversed after it. The effect is
more intuitively represented if we compare figures 3 and 4. 
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Correlation between improvement of depressive
state and performance in episodic memory

To complete the data analyses, we performed a study on
the relationship between improvement of depressive state
and performance in the memory tests of the patients inclu-
ded in groups A and B. In the first place, we created a new
endpoint to estimate mathematically the improvement 
percentage. This endpoint, «improvement index» allows us
to estimate the relative variations between pre and post
treatment measurements of HDRS in percentages with the
following formula:

Improvement index=(pre-treatment HDRS - post-treatment
HDRS/pre-treatment HDRS)×100 

In the same way that higher scores will mean a greater
grade of improvement of the depressive state, «zero» scores
will indicate absence of changes and negative scores, a de-
terioration of the depressive state. Once calculated, the
endpoint «improvement index» is correlated with all the
neuropsychological endpoints of the study: recall of a word
list, logical memory I and logical memory II, all of them in
their pre- and post-treatment measurements. This gives rise
to the calculation of 6 correlation coefficients. To avoid the
effect of the spreading of the error due to multiple compar-
isons, the Bonferroni method of correction of significance
was used. That is, only those correlations with a < 0.05/6
and thus a<0.008 will be considered significant. 

The results show that «improvement index» only has a
strongly significant correlation with the scores of post-
treatment logical memory I (r=0.593; p < 0.0001) and post-
treatment logical memory II (r = 0.630; p < 0.0001). There is
also weak correlation with post-treatment recall of word
list (ADAS-Cog), however this tendency is not significant. In
conclusion, we see that improvement of the depressive
symptoms is clearly associated with better memory perfor-
mance after treatment. Given that, as we have seen pre-
viously, it is group A that has a clearer improvement, it is

not surprising that it is also this group that has the highest
scores on the tests. 

CONCLUSIONS

The results of the study allow for three fundamental con-
clusions. In the first place, it seems to be demonstrated that
ECT, combined with maintenance drug treatment, produces
much greater improvement of the depressive symptoms than
purely drug treatment. Closely linked to this finding, we
found that patients receiving ECT have higher values in the
memory tests after treatment if we compare them with
group B. This means that our initial hypothesis, that pro-
posed the non-existence of differences attributable to the treat-
ment between the depressive patient groups, has not been
confirmed. In addition, we could verify that the performance
levels in the memory tests conducted after treatment, espe-
cially in the case of the Logical Memory test, are closely rela-
ted with improvement of depressive symptoms. Thus, it is
understandable that those patients who have achieved a
more important improvement (group A) obtain, on the aver-
age, higher scores in the memory tests than the group B pa-
tients. However, it is clear that there are other factors that
may have an influence on the mnemic performance of the
patients and should be discussed. 

As we briefly mentioned in the Introduction, ECT is a safe
and effective treatment for major depression, especially in
cases that are treatment resistant or that have a psychotic
component20,21. This has been demonstrated both in those
studies that compare effectiveness of real ECT versus ficti-
tious ECT (placebo)22,23 and in studies that compare ECT ef-
fectiveness versus drug treatment. The second line of inves-
tigation is especially relevant here since our results coincide
with many studies of this type. For example, the United
Kingdom group for the review of ECT recently conducted a
meta-analysis24 in which they analyzed 18 studies that com-
pared ECT efficacy versus drug treatment. The results of the
analysis showed that ECT was more effective than drug ther-
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Figure 3 Logical memory score before ECT treatment.
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apy. This could be quantitatively translated into differences
of 5.2 points on the HDRS scale. ECT treatment has also been
associated with a faster therapeutic response (which has 
lead to considering this technique as a prevention of suicide
attempts), although relapses are also more frequent3. How-
ever, there are not too many data supporting improvement of
mnenic performance after ECT treatment. Prudic et al.25 ob-
served subjective improvement of memory in their patients
after ECT treatment, an improvement that correlated with
the grade of relief of depressive symptoms. These results
coincide with those presented herein, although in our case,
improvement has been measured by objective memory tests.
Depression is a disease in which it is especially difficult to
differentiate the cognitive disorders produced by the treat-
ment from those caused by the disorder itself. The classical
studies of Stenberg26 objectively demonstrate that depres-
sion causes memory alterations, but also that improvement
of the clinical state due to antidepressive treatment would
produce a significant increase in performance. More re-
cently, Deuschle et al.27 concluded that the positive clinical
response to antidepressants was associated with improve-
ment of declarative memory, although this was produced
slowly. Considering the similarity between these results and
those obtained in our study, can we venture the existence of
a common action mechanism of ECT and pharmacotherapy
that associates clinical improvement and mnemic improve-
ment? In fact, a very recent investigation with primates of
Strome et al.5 demonstrates that ECT down-regulates 5-HT2
receptors, that follows a pattern identical to those observa-
tions already made by the clinicians on their patients: the
effect appears with only a few treatments (even with only
the first), which would be translated into a very rapid im-
provement of the mood state. However, after the completion
of the sessions, the situation of the 5-HT2 receptors also returns
to their initial condition very rapidly.  Thus, if maintenance
treatment is not prescribed, relapse is almost unavoidable.
According to these authors, the results of their study would
speak about a general action mechanism of the antidepres-
sant treatments, that would be the regulation of the 5-HT2
receptors.

However, the limitations of the study do not allow us to
state that the long term differences in episodic memory
found in the two patient groups are due exclusively to ECT
treatment. An additional factor that should be considered is
that the maintenance treatment is not identical in both
groups. As we have seen, the clinical state of the group A
patients is significantly greater and this improvement oc-
curs more rapidly than in the group B. This means lower do-
ses of maintenance drugs or even the withdrawal of some
of them. This fact is important both in the case of antide-
pressants and especially in the case of benzodiazepines. It is
known that antidepressants may affect cognitive function
and that this affectation is more likely as the patients' age
increases. If we analyze this effect in greater detail, it seems
that MAOI and SSRI produce fewer alterations while those
having greater anticholinergic potential (amitriptyline, nor-
triptyline, maprotiline, etc.) would be associated with atten-

tion and concentration difficulties and memory disorders28.
The harmful effect on memory is even better known in the
case of the benzodiazepines29-31. These have a potential dose-
dependent amnesic effect that would affect, to a larger 
degree, the tasks required for long-term recovery of new
information learned, leaving the capacity to form short-
term memories relatively intact. We could thus hypothesize
that the lower performance of group B would not only be
due to a slower clinical improvement but also to the possi-
ble adverse effect of drugs that affect mnemic perfor-
mance. In any case, the possibility of avoiding long term
drug treatments at relatively high doses would be another
positive aspect of ECT that we should take into account.

In conclusion, we can state that ECT treatment followed
by maintenance drug treatment does not cause negative af-
fects on episodic memory and even that the rapid and signi-
ficant clinical improvement of the patients is associated
with better cognitive performance, at least if we compare it
with patients who are treated exclusively with drugs. How-
ever, this study has only considered the capacity of the pa-
tients to form new memories (anterograde memory), but
not the capacity of them to recover past events (retrograde
memory). The fundamental complaint of some patients af-
ter following ECT treatment is that certain autobiographical
events of their past have been «erased», which affects their
daily life. Given the difficulty to evaluate objectively this type
of memory, specific studies that evaluate this problem and
that certify definitively the harmlessness of ECT treatment
should be conducted.

ACKNOWLEGEMENTS

To Dr. Juan Coullaut for his inestimable support to conduct
this study and, above all, for his work with the patients.

REFERENCES

1. American Psychiatric Association. The practice of electrocon-
vulsive therapy: recommendations for treatment, training, and
privileging, 2nd ed. A task force report of the American Psychia-
tric Association. Washington, 2001. 

2. Barcia D, Martínez Pardo F. Encuesta acerca de las actitudes de
los psiquiatras españoles ante la TEC. Actas Luso Esp Psiquiat
1979; 2:117-55.

3. Reisner AD. The electroconvulsive therapy controversy: evi-
dence and ethics. Neuropsychol Rev 2003;13:199-219.

4. Van der Wurff FB, Stek ML, Hoogendijk WJ, Beekman AT. Discrepancy
between opinion and attitude on the practice of ECT by psychiatrists
specializing in old age in the Netherlands. J ECT 2004;20:37-41.

5. Strome EM, Clark CM, Zis AP, Doudet DJ. Electroconvulsive
shock decreases binding to 5-HT2 receptors in nonhuman prima-
tes: an in vivo positron emission tomography study with (18F) Se-
toperone. Biol Psychiatry 2005;57:1004-10. 

6. Balldin J, Berggren U, Lindstedt G, Modigh K. Neuroendocrine
evidence for decreased function of alpha 2-adrenergic receptor
after electroconvulsive therapy. Psychiatry Res 1992;41:257-65.

Long-term effects of electroconvulsive therapy on episodic memoryJ. M. Criado, et al.

49 45Actas Esp Psiquiatr 2007;35(1):40-46

40-46ingles.qxd  8/2/07  10:05  Página 45



20. Castel B, Chamorro L, Olivares D, Huertas D. The use of electro-
convulsive therapy in acute services at the general hospital. Ac-
tas Esp Psiquiatr 2000;28:88-95.

21. Navines R, Bernardo M, Martínez-Palli G, Blanch J, Salva J. Opti-
mization of electroconvulsive therapy. Strategies for an ade-
quate convulsion: role of caffeine. Actas Esp Psiquiatr 2000;28:
194-201. 

22. Brandon S, Cowley P, McDonald C, Neville P, Palmer R, Well-
stood-Eason S. Electroconvulsive therapy: results in depressive
illness from the leicestershire trial. BMJ 1984;288:22-5. 

23. Gregory S, Shawcross CR, Gill D. The Nottingham ECT study: a
double blind comparison of bilateral, unilateral, and simulated
ECT in depressive illness. Br J Psychol 1985;146:520-4.

24. The UK ECT Review Group. Efficacy and safety of electroconvul-
sive therapy in depressive disorders: a systematic review and
meta-analysis. Lancet 2003;361:799-808. 

25. Prudic J, Peyser S, Sackeim HA. Subjective memory complaints:
a review of patient self-assessment after electroconvulsive ther-
apy. J ECT 2000;16:121-32.

26. Sternberg DE, Jarvick ME. Memory functions in depression. Arch
Gen Psychiatry 1976;33:219-24.

27. Deuschle M, Kniest A, Niemann H, Erb-Bies M, Colla N, Hamman B,
et al. Impaired declarative memory in depressed patients is slow
to recover: clinical experience. Pharmacopsychiatry 2004;37:
147-51.

28. Knegtering H, Eijck M, Huijsman A. Effects of antidepressants
on cognitive functioning of elderly patients. A review. Drugs
Aging 1994;5:192-9.

29. Lister RG. The amnesic action of benzodiazepines in man. Neu-
rosci Biobehav Rev 1985;9:87-94.

30. Nelson J, Chouinard G. Guidelines for the clinical use of benzo-
diazepines: pharmacokinetics, dependency, rebound and with-
drawal. Canadian Society for Clinical Pharmacology. Can J Clin
Pharmacol 1999;6:69-83.

31. Blin O, Simon N, Jouve E, Habib M, Gayraud D, Durand A, et al.
Pharmacokinetic and pharmacodinamic analysis of sedative and
amnesic effects of lorazepan in healthy volunteers. Clin Neuro-
pharmacol 2001;24:71-81. 

Long-term effects of electroconvulsive therapy on episodic memoryJ. M. Criado, et al.

46 50Actas Esp Psiquiatr 2007;35(1):40-46

7. Werstiuk ES, Coote M, Griffith L, Shannon H, Steiner M. Effects
of electroconvulsive therapy on peripheral adrenoreceptors,
plasma, noradrenaline, MHPG and cortisol in depressed pa-
tients. Br J Psychiatry 1996;169:758-65.

8. Nobler MS, Teneback CC, Nahas Z, Bohning DE, Shastri A, Kozel FA,
et al. Structural and functional neuroimaging of electroconvul-
sive therapy and transcranial magnetic stimulation. Depres An-
xiety 2000;12:144-56.

9. Nobler MS, Oquendo MA, Kegeles LS, Malone KM, Campbell C,
Sackeim HA, et al. Decreased regional brain metabolism after
ECT. Am J Psychiatry 2001;158:305-8.

10. Vangu MD, Esser JD, Boyd IH, Berk M. Effects of electroconvul-
sive therapy on regional cerebral blood flow measured by
99mtechnetium HMPAO SPECT. Prog Neuro-Psychopharmacol
Biol Psychiatry 2003;15-9.

11. Blumenfeld H, McNally KA, Ostroff RB, Zubal G. Targeted pre-
frontal cortical activation with bifrontal ECT. Psychiatry Res
Neuroimaging 2003;123:165-70. 

12. Anghelesku I, Klawe CJ, Bartenstein P, Szegedi A. Normal PET
after long-term ECT. Am J Psychiatry 2001;158:9.

13. Sackeim HA. The cognitive effects of electroconvulsive therapy.
En: Moss WH, Gamzu ER, Thal LJ, editores. Cognitive disorders:
pathophysiology and treatment. New York: Marcel Dekker,
1992; p. 183-228.

14. Squire LR, Slater PC, Miller PL. Retrograde amnesia and bilateral
electroconvulsive therapy: a long-term follow-up. Arch Gen
Psychiatry 1981;38:89-95. 

15. Fink M. Efficacy and safety of induced seizures (EST) in man.
Compr Psychiatry 1978;19:1-18.

16. Jackson B. The effects of unilateral and bilateral ECT on verbal
and visual spatial memory. J Clin Psychology 1978;34:4-13.

17. Sackeim HA, Portnoy S, Neeley P, Steif BL, Decina P, Malitz S.
Cognitive consequences of low-dosage electroconvulsive ther-
apy. Ann NY Acad Sci 1986;462:326-40. 

18. Rose D, Wykes T, Leese M, Bindman J, Fleischmann P. Patients’
perspectives on electroconvulsive therapy: systematic review.
BMJ 2003;326:1363.

19. Wechsler DW. Memory scale, 3.a ed. San Antonio: Psychogical
Corporation, 1997.

40-46ingles.qxd  8/2/07  10:05  Página 46


