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ABSTRACT

Major depressive disease is one of the prevaleyttpatry diseases. Its effects on health of p&iémclude desire

to commit suicide and resistance to medical treatmeCT is the most effective method of treatmetthis regard.
The objective of the study is to compare two amesghinduction methods of thiopental Sodium andpintal
sodium- midazolam on ECT results in the major deged patients. The study was conducted as clitiizdl
research. Sixty major depressed patients neededyGipproval of psychiatrist were divided into tgroups (each
containing 30). One group was anaesthetized byp#mnital sodium-midazolam, and the other group was
anaesthetized by thiopental sodium. The therapergg&ponse, energy consumed, convulsion duratiom, an
anesthesia and recovery time were evaluated. Téhepiendent t-test and Chi-square were used to amahe data,
and SPSS 21 software was used to analyze the cftpesults. The anesthesia period, recovery tiamel Joule
given to create convulsion were higher in thiopéstadium- midazolam group (13.70 minutes, 19.73utes 67
Joules, respectively) compared to thiopental smdgroup (9.23 minutes, 19.20 minutes, 63 Joulespetively),
but this difference was not statistically signifitaThe convulsion period in the thiopental sodi{2®.03 minutes)
group was higher than other group (21.06 minutési, this difference was not significant (P=0.17The results
show that the reduced dozes of midazolam along thithpental sodium not only prevent the probabildfy
emergence from anesthesia reactions caused bydtiiapsodium, but also leave the minimum effeatanvulsion
threshold.
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INTRODUCTION

Major depressive disease is recurrent diseasewetlooften by severe complications. Electroconveldiverapy
(ECT) in depressed patients who have not respotaedtdication or have desire to commit suicide laanke severe
symptoms or intolerance to treatment is a goodaehfil]. Major depressive disorder has the highesvglence
among psychiatric disorders during the life (abolif%). Unlike its corresponding drug treatments,
electroconvulsive therapy is the most effectivatimeent for major depression [2]. Electroconvulsikierapy has
direct correlation with duration of convulsion [3fast acting treatment is considered as one ofHifeatening
psychiatric disorders[1] .
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Around 70% of patients who do not respond to aptiéesant medication might respond positively to
electroconvulsive therapy [1]. The effect of electnvulsive therapy in the treatment of depressias direct
correlation with duration of convulsion. Active aarision caused by electroconvulsive therapy pravidptimal
antidepressant effect between 25 and 50 secondBlft}troconvulsive therapy has been used for tong by using
general anesthesia, including sleeping pills, @atés, and prescription of oxygen [2]. Ideal angsthdrug should
have fast-acting onset and short duration withqubosing effects on the therapeutic effect of cosiounl [4].
Barbiturates are drugs causing anesthesia thraugihigshening or mimicking the Gamma-aminobutyricdo the
brain. The anticonvulsant effects of these drugsvaell known. Among this class of drugs, Thiopergatium and
methohexital are currently used in electroconvelsherapy [4].

Methohexital is a common drug, but it is less taled due to creating pain at the injection sitpspchotic patients
who are generally mentally fragile. Thiopental $wdi may reduce therapeutic effect of ECT due tonstro
anticonvulsant effect. Aside from pain at injectiite, the use of thiopental sodium in patientatee with tricyclic
antidepressants may cause fluctuations in bloosspre and heart rate [5].

Midazolam is a short-acting benzodiazepine, whikk bther benzodiazepines, acts through effect &AL
(which is main inhibitive mediator of brain). Midalam could be selected as better option sincesgdsire and safe,
it has short-term effect, and it reduces anxiélidazolam is prescribed to create relief and nddbedore surgery
or during induction of anesthesia along with otleeal anesthetic drugs [6].

Choosing right type of anesthesia drug is one efrtiethods increasing the therapeutic effect of HEThis study,
we aim to use combination of Thiopental Sodium amdazolam. Although midazolam (belongs to benzcehare
category) increases the convulsion threshold amhlices convulsion duration, its reduced doses alwiiy
Thiopental Sodium have the minimum effect on cosiu threshold in addition to preventing the risk o
emergence from anesthesia caused by Thiopentali®odis anesthesia causes considerable anxiety amtam
disorder in patients and their companions, redueingiety and creating relaxation in them are cargd as an
essential principle, since it prevents unpleasastal and emotional consequences. General aniestbesquired
in electroconvulsive therapy, but there are fewadigs on the effect of these two drugs. This stexiymined the
anesthesia induction with Midazolam - Thiopentadli8m and Thiopental Sodium during electroconvulsherapy
in patients with depression.

MATERIALSAND METHODS

This clinical trial study (clinical trial Code: IRK2016013010741N2) that was a double blind, randechiand
controlled trial was conducted in Kerman Shahid &#tti Psychiatric Center during 2014-2015. No stheg

compared two methods anesthesia methods of MidazoEhiopental Sodium and Thiopental Sodium in dsped
patients so far. Therefore, this study was condltiefill this gapas it is considered importantussaccording to
experts’ view. According to previous similar stugli@ising different anesthesia drugs, considerigntlaximum
sample size and standard of deviation, and usimgpeasize formula comparing two means, 60 patiertts were

suffering from major depression confirmed alreagypsychiatrist and required electroconvulsive tpgravere

selected by their consent. After Medical Ethics @uttee approval (code of ethics: 700/93 / K) andaoiing

informed consent from patients, this study was cotetl on 60 patients, which all of them were testgtiamilton

Depression Questionnaire (with 17 questions, riiipland validity of 95% and 90% , respectivel)uestions of
18-21 are about daily mood changes, but there @treansidered in scoring. Out of 17questions, sofrthem are
scored from 0-4, while some others are scored fde2n Patients who obtained the score 10-13 wergndised as
mild depression, patients who obtained score l4vére diagnosed as moderate depression, and patidmts
obtained score over 17 were diagnosed as sevemességgn. Then, they were divided into two groupacke
containing 30 patients) on the day of electrocosivel therapy based on random numbers of tablewodjtoups
were matched in terms of age and gender, and teey assigned randomly into Midazolam + Thiopentadi@m

group or Thiopental Sodium group.

The night before electroconvulsive therapy, patiemere examined. After entering to electroconvesiterapy
room, patients' vital signs were measured and decbrBefore the induction, 0.01 Mg kg atropine aaesthesia
premedication, was used for all patients.

In the first group, thiopental was injected as mast8 mg per kilogram for anesthesia and 2.5 m@noidm along
with 5.1 mg kg thiopental were injected in the setgroup. In both groups, in order to relax the ces 5.0 mg
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per kg succinylcholine was used. Ventilation angg®nation in patients were conducted through anmcgpiate
mask with 100% oxygen at 6 liters per minute. Aftetuction of anesthesia and needed readiness VEGSTgiven
by a psychiatrist at standard doses, and onsetaddf convulsion were measured and recorded bghpeyist
using ECT automatically.

After two ECT sessions (usually a day after condigcECT), patients were visited again by the endhef sixth
session of ECT by a psychiatrist, and accordinglamilton criterion, depression severity was spedifand any
complication in each ECT session was recorded.

Electroconvulsive therapy America was initiated T YMATRON device constructed by USA with 80-Joule
energy (in terms of convulsion severity, Joules ami@hanged according to the anesthesiologist agdhjmatrist
view). Fasting time was considered 8 hours andepti were preoxigenated 3 minutes before inductibn
anesthesia. Ventilation of all patients was congdidh controlled way using oxygen 100% by anesthbsig and
mask after anesthesia and before placement of E@ddles and after removing them until the returmespiration.
Electroconvulsive therapy was given after confirgnihat patient is anesthetized and after muscleidialsition
following administration of succinylcholine.

All patients were monitored in terms of blood pressand oximetry pulse during anesthesia and #ftdr Type of
anesthesia was selected without informing psydbtatmd one was as responsible for filling out tetevant
questionnaire. In all patients, ECT was calculatachtion of the convulsion since the brain shodkription to
end of shock movements. In addition, systolic blgodssure, diastolic blood pressure, and pulséefpatient
before starting anesthesia at immediately after B&T' 5 and 10 and 15 minutes after the ECT weresuned and
recorded. In addition, the mean consumption ofgsyder session of ECT was recorded.

After full return of respiration and stabilizatiaf other vital signs, patients were transferredht® recovery room
and they were monitored in terms of occurrenceatifihination. Patients were monitored in the recgveom until

cognitive recovery. Duration of anesthesia and venptime since end of convulsion movement to distaiment of

vital signs and full patient awaking were recorded.

Exclusion criteria of study included drug allergytrway obstruction, muscle weakness, liver or kiddesease, a
history of drug addiction, severe personality disor decreased blood volume, vascular spasm, uecatbe
patients due to toxicity, high blood pressure, sewasthma, sever tachycardia (HR more than 100tesjubesity,
severe sleepiness, all contraindications of eleotraulsive therapy, any experience of consuminghalt; any drug
contraindication during the past three months, abist medical conditions, hypothyroidism and hypguidism
untreated, history of ICH and CVD, accompaniedropaired mental more than major depressive dismden as
dementia, bipolar, pregnancy, external object (iSej electrode intracranial), weight more than §0tiking any
medication added outside those prescribed by ahpyist, no consent to do ECT, drug abuse, taksyrhedelic,
untrustworthy family, and lack of consent to congrtreatment.

All data of patients were collected through develbguestionnaire. Mann-Whitney and Chi-Squarewese used
to analyze data. SPSS 21 software was also usadagze output of results. P-values less than Q@ also
considered as significant.

RESULTS

Sixty patients were included in this study. Theyeveandomly divided into two groups (each contajr®® people).
One group received thiopental sodium- midazolam ted other group was received thiopental sodiurrenTh
electroconvulsive therapy was performed. The tvaupgs were matched in terms of age and gender (Table

In the two studied groups (thiopental sodium- malam and thiopental sodium ), changes of anesthtksiation,
recovery time, energy consumed, convulsion timeewexamined using thiopental sodium- midazolam and
thiopental sodium drugs. As you can see in Tablth@,duration of convulsion in thiopental sodiunogs was
higher compared to thiopental sodium-midazolam grdaut duration of anesthesia, recovery time, amergy
consumption in thiopental sodium-midazolam groupengigher compared to thiopental sodium group, aod
difference was found between the two groups inghesiables (p>0.05).
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Table 1- comparing the demographic variablesin the two groups

Thiopental Sodium Midazolam + Thiopental Sodium v p.

Age (mean + SD) 55/03+5/45 55+5/53 0/981
Gender (Frequency (%))

Female (60)18 (63/3)19 0/791
Male (40)12 (36/7)1

Table 2- Comparing of duration of convulsion, anesthesia and recovery, and Joules given to patientsin the two study groups

Thiopental Sodium Midazolam + Thiopental Sodium v p.
Convulsion duration 26/03%+3/03 21/06%1/83 0/170
Anesthesia duration 9/23+0/82 13/70£1/85 0/32
Recovery duration 19/20+1/21 19/73+0/88 0/724
Jules given to the patient 63+2/40 67+2/45 0/249

Data are shown as mean +standard deviation basethdependent t-test
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Chart 2- determining and comparing the heart ratein both groups at different times
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The mean arterial pressure at different times iopntal sodium group was higher than that in teigpl sodium-
midazolam group. However, this difference in the ttkeatment groups at all times (except for 5 méautfter
induction) was not significant (Figure 1). Hearterat different times after the induction was loweithiopental
sodium-midazolam group compared to thiopental sodjvoup, but this difference in the two treatmemtups at all
times (except for 5 minutes after induction) wassignificant (Figure 2).

Two groups were also compared in terms of comptinat The frequency of bradycardia in thiopentaligm-
midazolam group (85.7%) was higher compared top#mital sodium (14.3%) (P=0.044). Tachycardia fregye
and hypertension in thiopental sodium group weghdii (52.6% and 60%, respectively) compared toptmtal
sodium-midazolam group (47.4% and 40%, respeciivblyt the difference between two groups was rgiicant
(p>0.05).

DISCUSSION

Severe depression is currently considered as ts¢ important indication for ECT. ECT mechanism dfi@n is not
known precisely, but the therapeutic effects ofgablpgical and biochemical changes are createdéncentral
nervous system. In a study conducted by Fink in218@ pointed out that the effects of electrocosivel therapy
are caused by Grand Mal convulsion rather tharstingulation of brain cells [7].

Lalla et al showed that convulsion that lasts thes 25 seconds is less effective in terms ofrmeat [6]. Choosing
the right type of anesthetic drug is one of thehods used to increase the effectiveness of elentratsive therapy
[8]. Methohexital is a common drugs used in anesthior ECT, but it is less tolerated in depressatients who
are sensitive and fragile, due to the high prevaeof pain at the injection site. Propofol thawiglely used in
outpatient practices reduces convulsion time amdayjiplication in ECT has been limited. In additioyection of
propofol in narrow blood vessels leads to pain[9].

Finding anesthesia induction drug suitable forfubstieep with minimal effects on blood pressurel aapid heart
rate and recovery is one of the most important goélAnesthesiologists [10]. To avoid emotional gitsical
trauma during ECT, anesthesia and neuromusculaklde considered essential, and rapid recovetgkisn into
account in this regard [11]. Thiopental sodium nisidravenous standard drug used in anesthesidf luhot an
ideal option. In this study, we used a combinatibthiopental sodium and midazolam. Some reseasdbelieve
that midazolam shortens the time of convulsion [b2it its reduced doses along with thiopental sodieave the
minimum effect on convulsion threshold, and itve® recommenced for treatment of agitation after E12].

Age of the patients receiving ECT has increasedthizdage group of patients is faced with undegyitiseases
such as hypertension and diabetes and other castiolar diseases. On the other hand, they refusegeand
drinking enough due to depression and tachycamiiahgpotension are considered as complicationgiopéntal
sodium. Therefore, we decided to use beneficiaatsf of midazolam, prescribed simultaneously wihilegental
sodium, to reduce the side effects of thiopentdiisa.

Thus, in this study while recovery time and anesthéme in thiopental sodium group were lower @mparison to
thiopental sodium-midazolam group, the differenaswot significant and hemodynamic changes in troais
showed no significant difference at different timbs addition, convulsion time was not differengrgficantly in
two groups, while it was higher in thiopental sadigroup compared to thiopental sodium-midazolanugré&sing
thiopental sodium in ECT causes less pain durirgitiection, but blood pressure and tachycardiaese in
thiopental sodium was higher in comparison witlopieintal sodium-midazolam group

As general anesthesia is required in electrocoivautherapy, and there is no study to examine ffexteof these
two drugs, we examined anesthesia induction ugiifggpéntal sodium and thiopental sodium-midazolain. most
of studies, sodium thiopental drug has been meddwether anesthesia drugs for ECT. Results ofesofithese
studies are discussed later.

In a study conducted by Harti et al (2001), 40 sasfeECT in two groups (each containing 20) undetvgeneral
anesthesia at a dose of 2-3 mg per kg of sodiuopénital and 1-1.5 mg per kg propofol. Accordinghteir study,
sodium thiopental is recommended due to easy injecnd a lower prevalence of side effects, shoting,
inexpensiveness, and good awakening [13].
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Result of a study conducted by Alreza et al shotiead propofol creates no significant reduction ésavery time
and convulsion of ECT patients compared to sodibiopental, while propofol is more effective comphr®
sodium thiopental in terms of reducing the hemodyisaesponse (increased blood pressure) after BEGTT |

In a study conducted by Zeinali et al, it was fouradlucination incidence in ketamineis not highleart sodium
thiopental, while ketamine in some cases may cansergence from anesthesia reactions in the foritiusfon
[15].

CONCLUSION

Choosing the right type of anesthesia is a methotkasing the therapeutic effect of ECT. Accordimgesults of
this study, we can conclude that reduced doses iddznlam along with sodium thiopental not only et
emergence from anesthesia reactions caused bynsadldiopental, but also leave the minimum effectconvulsion
threshold.

On the other hand, heart rate and blood pressure laer in the midazolam. Therefore, patients \ah®older and
have comorbidities risk, combination of sodium pgeatal-Midazolam is recommended and it is a gotetrzdtive
to sodium thiosulfate alone.

This study was performed at a mean age of apprd&ljn®5 years. After using the combination of sodiu
thiopental-Midazolam inpatients over 65 years wit idcluded in this study, it was found that chasmdge blood
pressure, heart rate, and agitation after surgerg Wower. Therefore, combination of sodium thidpeMidazolam
is recommended in older people.
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