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ECT and cerebral atrophy

A COMPPTED TOMOGRAPHIC STUDY
S. P. Carroway, R. J. DoLaN, R. 1. JacoBY axp R. LEvy

The case-notes of 41 elderly depressives who underwent computed
tomography were examined and the ECT history of each patient
was assessed. No association was found beiween ECT and global
cortical atrophy or ventricular size, but z significznt relationship
was demonstrated between fronmtal lobe 2trophy and ECT.
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The possibility that clectro-convulsive therapy (ECT) has lasting cficcts on the
brzin has frequently been raised. Rescarch has focusseé on the Jong-lerm psy-
chological ¢ffects of ECT cspecially with ‘regerd 1o memory (Halliday et al.
(1968), Squire & Chace (1975); Weérks et al. (19<0y). Trere is little information

. abouit mosptrélogical :changes in_the brain follo'(fing ECT in manp, 'although ani- .
rnal studics have showed structural changes 'in neuropes znd ghial cells parltiéu'-

larl.y in the frontal arca following electrically induced convulsions (Harielius
(1952), Ferraro et al. (1946)). Computed tomography (CT) ofiers a non-invasive
way of examining structural changes in vivo. In order to investigale any asso-
ciation between ECT and cercbral atrophy we re-examined the data of Jacoby
& Levy (1980) who looked at the relationshis of CT appearance to clinical
state in 41 clderly patients with a primary diagnosis of zfiective disorder.

METHOD

The patients were 41 consecutive admissions 1o the psvchogeriatric ward of the
Bethlem Royal with a primary diagnosis of afiective disorder. All 41 case-notcs
were traced and re-examined. Two patients with a history of excessive alcohol
intake and one with a history of syphilis were excluded from the analysis. The
case-notes of the remaining 38 patients were examined in order 10 determine
the presence or absence of ECT in their treztment hisiory and the number of
applications. No patient had received ECT in the 6 months prior to computcd
tomography. and none had had a leucotomy or insulin coma therapy. It w2s
impossible to calculate the exact number of ECTs reccived in every case 25
several paticnts had been treated at various ciher hospitals, often many years
carlier. An cstimate of the number of treatments was therefore calculated on
the arbitrary basis of eight applications per coursc of treatment in cases wheré
there was definite evidence that a course had been administered but the exacl

number of applications was not known.
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Table 1. Presence or absence of fronial, pcricial and insular atrophy
in paticnts with and without a kistory of ECT

Atroghy
Frontal Parie:a Insular
Absent " Present . Absent  Present Absent Present
No ECT 11 4 7 8 8 7
ECT 7 15 4 18 11 11
7P =6.15.1df, P <002 ;= 346, 1 df, ns. 73 = 0.04, 1 df, ns.

For analysis ECT was considered by presence or absence of ECT. in the
paticnt’s history and estimated number of applications. Patients were assigned to
onc of six groups according to the estimated number of applications as follows:
- 126, 7212, 13-24, 25-36, over 36.; - . .

The technique of scan analysis and assessment of comcal atrophy has been. ’
described in detail by Jacoby et al. (1980). Cortical atrophy was rated blindly
by a ncuroradiologist on a four-point scale for each of the five cortical arcas —
frontal, temporal, insular, parictal and occipitzl.

The relationship of CT changes to ECT was assessed by means of chi-
squarced test and the Mann-Whitney U test for non-parametric data.

. RESULTS- o .
Twenty-two paticnts (mean age 71.5) had received ECT and 15 patients (mcan
age 73.8) had not. Information was insufficient in one case who was excluded
from further analysis. Twenty-nine out of 37 patients were rated as having
some degree of cortical atrophy.

No rclationship was shown between ventricular measures and ECT. However,
there was an association between measures of coruical atrophy and ECT
(Table 1).

Table 1 shows the relationship between history of ECT and atrophy in the
frontal, parictal and insular regions of the brzin. Temporal or occipital atrophy
was present in only four patients and no stzlistical evzluation could be made.
" A chi-square test indicates a significant association between history of ECT
and presence of frontal atrophy (P < 0.02) but not with insular atrophy. The
association between ECT and parietal atrophy just fziled to reach significance
at the 0.05 level.

These differences were not due to age as there was no significant difference
between the ECT-treated groups (mean age 71.5) znd those not receiving

ECT (mean age 73.8).
The majority of patients had received bilateral ECT. The number in whom it

could be stated with certainty that they had received only unilateral ECT was
too small for a valid comparison to be made between the two groups.
Table 2 shows the relationship of ECT to frontz! atrophy in more detail.
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Table 2. Estimated -number of ECT .applications in patients with and without
cortical atrophy in the fronial area

No. of 'ECT applications

4] 16 7-12 13-24  25-3% 36 +
.\'6 atrophy 1 ) 2 1 . 2 0 2
Atrophy 4 2 S 3 2 3

Magon-Whitney U test = 100.5, two-tailed, P < 0.05.

The estimated number of ECT applications given to patients with and without
cortical atrophy.is shown.

‘The Mann-Whithey-U test for noo-parametric-data showed -that patients with -
frontz] lobe atrophy had reccived more applications of ECT (P <0.05).

DISCUSSION

The .esults suggest an association between history of treatment with FCT and
corticzl atrophy in the frontal region. One possible explanation for thesc find-
ings is that ECT causes corlical atrophy. An alterhative is that there may ‘be
“:a sub-group of ‘patients with depressive symptoms who are more.prang 10 de- .
velop frontal atrophy and who ‘are also' more likely to be given- ECT for
clinical reasons. Additionally, these patients might be relatively unresponsive (0
treaunent, perhaps because of the organic changes observed here, and as 2
consequence might receive more ECT than the other group.

The relationship between ECT and cerebral atrophy has also been considered
by Weinberger et al. (1979) who performed CT scans on 75 chronic schizo-
phrenics. Measuring thé width of fissures and sulci they found significantly
greater cortical atrophy in 17 ECT-treated patients compared with 58 patients
who had not received ECT (P < 0.01). The only attcmpt at a prospective study
of the putative effcct of ECT on brain structure observable on CT scans was
undertaken by Menken et al. (1979). In a single case study of a 30-year-old
woman who had 10 ECT applications over 45 minutes a CT scan performed
3 hours after the last application showed no ‘haemorrhages or ocdema’, a study
which, in our opinion, does not help to resolve the issue of the possible role
of ECT in causing structural damage to the brzin.

CONCLUSION

The ad hoc nature of this study and the difficulty in obtaining af; accurat¢
assessment of the number of applications of ECT do not permit us to claim
an unequivocal association between ECT and structural change in the brain-
Nevertheless, this is a question .of such importance that, in our opinion, the
finding of a relationship between frontal atrophy and ECT justifies this brief
report. It emphasizes the need for a more detailed investigation, with laf‘c""
numiters of patients including a younger age group.




445

. ACKNOWLEDGEMENTS

We would like to thank Dr. P. Fonagy for assistance with the statistical analysis of
the data, also Prof. 4. Wakeling and Dr. A. H. Mann for helpful commcnts on the
manuscript.

The original investigation was supported by a grant from the Board of Governors
. of the Bethlem Royal Hospital and the Maudsley Hospital. _

REFERENCES.

Ferraro, A., L. Roizin & M. Helfand (1946): Morphologic changes in the brain of
monkeys following electrically induced convulsions. §. Neuropathol. exp. Neurol.
5, 285-308.

Halliday, A. M., K. Davison, M. W.Browne & L.C.Kreeger (1968): A comparison of
the effects on depression and memory of bilateral ECT znd unilateral ECT to the
dominant and non dominant hemispheres. Brit. J. Psychiat. 114, 997-1012.

Haru'lm:,H (1952): Cerebral changcs followmg clcclncall) mduccd conwlsnons Acta
psychiat. scand., Suppl. 77, 1-128." "~

Jacoby,R.J., & R. Levy (1980): Computed tomography in the eldcrly 3. Affective dis-
order. Brit. J. Psychiat. 7136, 270-276.

Jacoby,R. 1., R. Levy & J.M.Dawson (1980): Computed tomography in the elderly:
1. The norma] population. Brit. J. Psychiat. 136, 249-256.

Menken, M., 1. Safer, C. Goldfarb & E.Varga (1979): Muliiple ECT: Morphological
cflects. Amer. J. Psyvchiat. 136, 4A, 453.

Squire, L.R., & P. W.Chace (1975): Memory functions six to nine months after elec-
troconvulsive sherzpy. Arch. gen.-Psychiat. 32, 1557-1564: .

Weeks,D., C.P. L. Frgeman & R.E.Kendell (1‘980) ECT Ill: Endunng cogmme ..
" deficits? Brit. J. Psvchiat. /37,/26:37. ‘

Weinberger, D.R., E.F.Torrey, A.N. Neoph)udes & R J Wyau (1979) S(ructural

abnormahues in the cerebral cortex of chronic schizophrenic patients. Arch. gen.

Psychiat. 36, 935-939.

Received May 11, 1981 S. P. Calloway, M. R.CP.
R. J. Dolan, M.B.
Wellcome Rescarch Fellows
The Royal Free Hospital
London, NW3 2QG

R. J. Jacoby, D.M.

Senior Lecturer znd Honorary Consultant
The Middlesex Hospital

London, WIN §AA

R. Levy, F.R.C.Psych.

Consultant Psychiatrist

The Bethlem and Maudsley Hospitals
London, SES 8AZ

England




