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OPUTUHAIJIBHAA CTATHA

THE POSSIBILITIES OF MYOCARDIUM SCINTIGRAPHY WITH 99MTC-MIBI AND
1231-MIBG FOR OPTIMIZATION OF THE ICD DEFIBRILLANT ELECTRODE LOCATION
IN PATIENTS WITH CAD: THE COMPARATIVE STUDY

Atabekov T.A., Sazonova S, Batalov R.E., Hiynin M.S., Gutor S.S., Shartsman A.D.,
Popov S.V.

urpose. . The aim of the research was to study the possibility of using the myocar-

dium SPECT with 99mTc-MIBI and myocardium scintigraphy with 123I-

metaiodobenzylguanidine (1231-MIBG) in order to optimize the location choice of
the cardioverter defibrillator (ICD) defibrillating electrode (DE) in patients with coronary ar-
tery diseases (CAD).

Materials and methods. The study included 80 patients (men - 68, women - 12,
aged 65.0 = 7.3 years) with CAD, who had indications for ICD implantation. Patients were
divided into 3 groups. The first group consisted of 26 patients who underwent SPECT with
99mTc-MIBI at rest, and the implantation of DE of ICD was performed taking into account
the scintigraphic results.

The second group consisted of 27 patients who underwent myocardial scintigraphy
with 1231-MIBG and ICD implantation was performed taking into account the results of this
study. The third group included 27 patients to whom DE was implanted only on the basis of
generally accepted electrophysiological criteria. The groups were compared by electrophysio-
logical indices of the efficiency of the DE implantation at the 1st, 7th and 31st days after the
operation.

Results. Significant differences were found for the majority of electrophysiological
indices on the 1st, 7th and 31st days after the operation between 1 and 3 groups. In addi-
tion, in the first group, the degree of perfusion impairment in the septal segment (scores) in
patients to whom the DE was implanted into the apical position was closely correlated with
the threshold of electrical stimulation (PES) on the 1st (p<0.05, R = 0.725), the 7th (p <0.05,
R = 0.805) and the 31st day (p <0.05, R = 0.922). In the same group, in patients to whom
DE was implanted into a septal position, the degree of perfusion defects in the apical seg-
ment correlated with PES at the 7th ( p <0.05, R = 0.660) and 31st (for p <0.05 R = 0,843)
day.

There were no significant differences in the majority of the electrophysiological indices
on the 1st, 7th and 31st days after the operation between the 2nd and 3rd groups. In pa-
tients to whom the DE was implanted into the apical position, the score of the 123I-MIBG
accumulation defects in the septal segment correlated only with the index of the ventricular
signal amplitude on the first day (p <0.05, R = 0.523). However, in the same group, in pa-
tients to whom the DE was implanted into the septal position, no significant correlations
between electrophysiological indices and the score of 123I-MIBG accumulation defects were
found.

Conclusion. Myocardial SPECT with 99mTc-MIBI with detailed evaluation of perfusion
defects in the apical and septal segments of the heart ventricles allows optimizing the choice
of the site of DE implantation in patients with CAD. The use of the 123I-MIBG scintigraphy
for choosing the place of DE implantation did not result at significant improvement of elec-
trophysiological parameters in the examined category of patients.
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CPABHUTEAbBHOE UCCAEAOBAHUE BO3MOXHOCTU NPUMEHEHUA
PE3YABTATOB CUMUHTUTPAPUU MUOKAPAA C 99MTC-MUBU U 123I-MUBT
AN ONTUMUSALLIUU BIBOPA MECTA UMNAAHTALUU
AEPUBPUAAUPYIOLLLETO SAEKTPOAA KAAUOBEPTEPA-AEPUBPUAAATOPA Y
BOAbHbIX UBC

Atabekos T.A., CasoHosa C.M., bataaos P.E., XAbiHWH M.C., I'ytop C.C.,
LLIBapumaH A.A., MNonos C.B.

€eAb HCCAeZOBaHHSI. B CpaBHHUTEABPHOM AacCIlEKTE€ HCCAENOBATb BO3MOXKHOCTH

IPUMEHEHHsI PEe3yAbTATOB OMHO(MOTOHHOH 3MHCCHOHHOM KOMIILIOTEPHOH TOMO-

rpacduu (OPIKT) muokapaa ¢ 99mTc-MeTOKCH-H300yTHA-U30HUTPHAOM (99mTc-

MUWBHN) u 123I-merai#ion-6en3uaryanuauuom (123I-MUBI) nag onTuMH3anizu
BbIOOpa MecTa UMIAAHTAIIUH AepUOPHAAMPYIOMIEro sAekTpoma ([A3) xkapamoBeprtepa-
necpudpuasgaropa (UK/) y 60apHEIX uiteMudeckoi 6oae3nrsio (UBC).

MarepHnaabl H MeToAbI. B riccaenoBanue O6b1A0 BKAIOYEHO 80 IMAMEHTOB (MY>K4YWH
— 68, xeHmuH — 12, cpenHuit Bo3pact cocraBua 65,0+7,3 aet) c UBC, nMeBIINX TOKa3aHUS
nas nvnaanTanuu UK/, TlanyenTs! ObIAM pa3meseHbl Ha 3 rpynmbl. [lepByro rpymiy cocra-
BHAH 26 00ABHBIX, KOTOPBLIM Oblaa BhImoAHeHA ODPOKT ¢ 99mTc-MUEBU B ycaoBUsSX pHU3HO-
AOTHYECKOTO ITOKOS, a HMIIAAHTAIIUI0 AePUOPUAAUPYIOLIEr0 2AeKTpona ([19) KapauoBepre-
pa-necpubpuansgropa (UKI) BbemmoaHsau ¢ yderoM pedyabraroB ODPIKT c¢ 99mTc-MUBU.
Bropyro rpymmy cocraBuAu 27 OGOABHBIX, KOTOPBIM OblAa IIPOBeAEHA CIIHHTHUTPA(]USI MHO-
kKapaa ¢ 123I-MUBIN u umnaanTtaiuo UK/ TpoBOAUAN C YUYETOM PE3YyABTATOB MAaHHOTO HC-
caenoBaHusda. TpeThba Ipyla BKAOYasa 27 MallMeHTOB, KOTOPBIM HMMIIAaHTaluio /19 mpo-
BOAMAM TOABKO Ha OCHOBAaHHU OOMIEHIPUHSTBHIX SACKTPOPUIHOAOTHYECKHUX KPUTEPUEB.
[pymnmel cpaBHHBaAW II0 3AEKTPOPU3HOAOTHYECKHUM IIOKa3aTeAsdM 3(PEPEeKTHBHOCTH yCTa-
HOBKU /10 Ha 1-e, 7-e u 31-€ CyTKH IIOCAE OIIepPalllH.

PesyabTaThbl. Mexay 1 u 3 rpynnaMu ObIAM BBISBAE€HBI JOCTOBEPHBIE PA3AHYUSA II0
OOABIIIHHCTBY HCCAELYEMBIX SACKTPOMU3NOAOTHYECKUX IToKa3areaeli Ha 1-e, 7-e u 31-e cyT-
KU IIocAe omnepaiu. KpoMme Toro, B IepBOi IpyIIle y HAIIMEeHTOB, KOTOPBIM AehUOPHUAAH-
pyoOILIIE 2AeKTPox ([I3) ObIA UMIAAQHTHUPOBAH B AIIMKAABHYIO ITO3UIIMIO, CTEIEHb HapyIlle-
HUA 11epdy3UH B CEIITAALHOM CETMEHTE (KOAHYECTBO 0AaAAOB) TECHO KOPpPEeAHpoOBasa C IIOKa-
3aTeAeM ropora aaekTpudeckod crumyasnuu ([I19C) va 1-e (mpu p<0,05 R=0,725), 7-e (1pu
p<0,05 R=0,805) u 31-e cyrku (npu p<0,05 R=0,922). B aT0if Ke rpynmne, y 60ABHBIX, KOTO-
pEIM I3 OblA UMIIAQHTHPOBAH B CENITAABHYIO MO3UIIHIO, CTEIIEHb HAPYIIEHUd Hepdy3uud B
anmuKaAbHOM cerMeHTe KoppeaupoBasa ¢ [I9C Ha ceavmbie (mpu p<0,05 R=0,660) u 31-e
(rpu p<0,05 R=0,843) cyTkHu.

Mexny 2 m 3 rpylnIiaMH OOCTOBEPHBIX PA3AHMYHU IO GOABIIMHCTBY HCCAELYEMBIX
9AEKTPOPU3HNOAOTHIECKHUX IToKa3aTeAe Ha 1-e, 7-e u 31-e CyTKHU II0CAE OIIepalllM BBIIBAE-
HO He ObIAO. Y HAIMEHTOB, KOTOPBIM /IO OBbIA MMIIAQHTHPOBAH B AIHUKAABHYIO ITO3UIIHIO,
BBIpaKEHHOCTD nedekToB akkymyadanuu 123[-MUBI" B cenmTrasbHOM CerMeHTe (KOAUYECTBO
0aAAOB) KOPPEAUPOBAAa AUIIE C IOKA3aTEAEM aMIIAUTYIbI JKEAyJOYKOBOTO CUTHAAA Ha Mep-
Bble cyTKHU (rmpu p<0,05 R=0,523). OxgHako B 3TOH XKe rpyImne, y 60ABHBIX, KOTOPBIM /1O ObIA
UMIIAQHTHPOBAH B CEIITAABHYIO IIO3UIIHIO, 3HAYMMBIX KOPPEASIIMOHHBIX CBI3eH MeXIy
9AEKTPOPU3UOAOTHIECKHUMH [I0KA3aTEAIMH W BBIPAKEHHOCTBIO HAPYIIEHUS aKKyMYASITHNU
123I-MUEBT BbIIBAEHO HE OBIAO.

3akarouenne. OPIKT mumokapaa ¢ 99mTc-MUBU ¢ merasbHOHM OIEHKOH Hapylle-
HUd N1epdy3Un B allTUKAaABHOM U CEIITAABHOM CEIrMEHTaX JKEAYJ0YKOB CEPAIla II03BOASIET OII-
TUMHU3HUPOBATE BbIOOp Mecta uMnaaHtauuu 13 y 6oabHbix UBC. [IprMeHeHNEe pe3yABTATOB
CLIMHTHUTPa(UYIECKOr0o uccaenoBanusa Mmuokapaa ¢ 1231-MUBIT gasg Beibopa MecTa MMIIAQH-
Tanuu 1O He IO03BOAMAO JOCTHUYL 3HAYUMOTO YAYYIIIEHUS SAEKTPOPU3NOAOTHYUECKUX ITOKa-
3aTeAell y HcCcAeyeMOM KaTeropuu 60ABLHBIX.

KaroueBrie caoBa: crmHTHrpadusa Muokapaa, 99mTc-MUBU, 2°I-MUEBT, nedbubpua-
AVIPYIOIIHH 9A€KTPOI, UMIIAAGHTHPYEMBIH KapAHuoBepTep-aePUOPHUAAITOD.

KoHTaKTHBIN aBTOp: ATabekoB Tapuean AbnyAa3uMOBHY, e-mail:
kgmalO1ll@mail.ru
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urrently the implantation of cardiovert-

er-defibrillator (ICD) is the main method

of sudden cardiac death preventing. For

the effective operation of this type of de-
vice, it is extremely important to choose an opti-
mal location for of the ICD defibrillating electrode
(DE) in the heart.

To date, DE is most often implanted in the
apical or septal position [1] on the basis of elec-
trophysiological criteria, including intraoperative
assessment of the of the ventricular signal ampli-
tude (VSA) [2], the threshold of electrical stimula-
tion (TES) and electrode impedance (EI) [3].

However, for the patients with coronary ar-
tery disease (CAD), these criteria are not ideal, be-
cause they do not take into account the presence
of the scar and the perfusion disturbances in the
place of the electrode implantation, which in the
long-term period lead to the TES increasing, inad-
equate perception of the intracardiac signal, and,
as a result, to incorrect shocks from the ICD [4].

In this regard, it is important to find addi-
tional criteria that can determine the most suita-
ble area for DE implantation in patients with CAD.

To date, various ray methods for visualiza-
tion of ischemic myocardium have been proposed,
such as echocardiography, computer and magnet-
ic resonance imaging [5]. However, the most sim-
ple and reproducible method for coronary perfu-
sion abnormalities detection is myocardial perfu-
sion scintigraphy [6]. In recent years, the diagnos-
tic usefulness of myocardial scintigraphy with the
neurotropic tracer 123I-metaiodo-
benzylguanidine, which makes it possible to as-
sess the state of myocardial sympathetic innerva-
tion, is also actively studied in patients with CAD
and implanted ICD, [7, 8, 9]. There is evidence
that this radiopharmaceutical (RPH) has a higher
sensitivity to myocardial ischemic damage, com-
pared to conventional perfusion radio-diagnostic
tools (for example, 99mTc-methoxy-isobutyl-
isonitrile).

In this regard, we assumed that the results
of myocardium scintigraphy can serve as an addi-
tional criterion for choosing the location of ICD DE
in patients with CAD.

The aim of the study was to assess and
compare the possibilities of the application of the
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myocardium scintigraphy with 99mTc-methoxy-
isobutyl-isonitrile and 1231-
metaiodobenzylguanidine for optimization of the
choice of the location of the defibrillator electrode
in patients with CAD.

Patients and methods.

The study included 80 patients (men - 68,
women - 12, mean age 65.0 = 7.3 years) with
CAD, a functional class of angina pectoris from I
to III, heart failure from I to III according to the
classification of New-York Heart Association,
which had indications for implantation of the ICD.
Clinical characteristics of patients are presented
in Table 1. All patients before the implantation of
the device were examined with standard diagnos-
tic methods. Then the patients were divided into 3
groups that were comparable in terms of clinical
characteristics.

The first group consisted of 26 patients (23
men, women-3, average age 62.8 + 8.0 years) to
whom additionally single-photon emission com-
puted tomography of the heart (SPECT) with
99mTc-methoxy-isobutyl-isonitrile  (99mTc-MIBI
("Technetril, 99mTc", OJSC "Diamed", Russia)) at
rest was performed. In this group, ICD implanta-
tion was performed taking into account the results
of the SPECT with 99mTc-MIBI.

The second group consisted of 27 patients
(23 men, 4 women, average age 65.5 + 8.3 years)
who, in addition to standard diagnostic proce-
dures, underwent the myocardium scintigraphy
with 123I-methaiodobenzylguanidine (123I-MIBG)
and ICD implantation was performed with taking
into account the results (delayed scans) of this
study.

The third group consisted of 27 patients
(men - 22, women - 5, average age 67.2 + 6.4
years), to whom ICD was implanted only on the
basis of generally accepted electrophysiological
criteria: TES 1.0 V or less, VSA 5.0 mV and more
[2, 3].

The myocardium perfusion scintigraphy was
performed at rest in the SPECT mode, in accord-
ance with the current recommendations of the
European Society of Nuclear Medicine [6], using
740 MBq RPH of 99mTc-MIBI. Images registration
was performed on a double-head gamma camera
Philips-Forte equipped with high-resolution colli-
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mators into a 64x64 pixel matrix.

The assessment myocardium perfusion was
performed with the help of the QPS program (Ce-
dars Sinai Medical Center, USA), with the con-
struction of a 20 segment polar map of the left
ventricle (LV) of the "bull eye" type.

The analysis of regional myocardial perfu-
sion defects in each segment was performed on a
S-point scale (from O to 4) and the overall index of
summed rest score (SRS%) was calculated as the
sum of scores in the hypoperfused segments, ex-
pressed as a percentage of the maximum possible
score in all 20 segments of the polar map (80
points) of the myocardium.

Since DE was implanted through the right
ventricle, myocardial perfusion defects the in the
apical and septal segments, which are joint to the
left and right ventricles were assessed separately
according to 5-point scale (from O to 4)), and these
results were included in the subsequent analysis.
A detailed evaluation of perfusion abnormalities in
other LV areas was not performed.

Myocardium scintigraphy with 123I-MIBG
was performed at both planar and SPECT modes
at 20 min (early study) and 4 hours after injection
(delayed study) of 111-370 MBq of the RPH. All
patients underwent thyroid blockade using Lugol's
solution for 3 days before the study and 3 days
after the study with 123I-MIBG (5 drops of Lugol's
solution 3 times a day). The total sympathetic ac-
tivity of the myocardium was assessed on planar
images using the washout rate of the index (WR)
and the heart / mediastinum index for early (H /
Me) and delayed (H / Md) scintigrams [9]. The
processing of SPECT images was performed using
the QPS program (Cedars Sinai Medical Center,
USA), with the construction of a 20 segment polar
map of the left ventricle (LV) of the "bull's eye"
type. Regional sympathetic activity was assessed
visually on using the short axis slices of the heart.
The depth of the accumulation defects of the RPH
was assessed using S score scale (from O to 4)
with calculation of the summed 123I-MIBG scorer
indexes at early (SMSe%) and delayed (SMSd%)
images [9]. 123I-MIBG defects the in the apical
and septal segments were assessed separately ac-
cording to 5-point scale (from O to 4)), and these
results were included in the subsequent analysis.
A detailed evaluation of RPH uptake defects in
other LV areas was not performed.

In the 1st and 2nd groups ICD implantation
was performed under fluoroscopic control, with
DE active fixation in the right ventricular as fol-
lows: in septal position - in the presence of perfu-
sion defects or delayed accumulation of 123I-
MIBG in the apical segments; in the apical posi-
tion - if perfusion or delayed 123I-MIBG defects
were in septal segments.

In cases of combined ischemic injury of the
septal and apical segments, the electrode was
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placed in the region of the smallest damage, de-
termined by a 5-point scintigraphic scale. In the
absence of scintigraphic signs of myocardial per-
fusion disturbance or accumulation of 123I-MIBG,
DE implantation was performed on the basis of
conventional electrophysiological criteria [2, 3]. To
verify the DE contact with endomiocardium, an
intermediate evaluation of a 1.0-volt TES and an
VSA of more than 5.0 mV was performed using a
Medtronic analyzer (USA).

In the third group, DE with active fixation
was conducted into the cavity of the right ventricle
and the area of it location was chosen depending
on the electrophysiological indices [2, 3].

In all patients a checking of the DE parame-
ters, such as TES, VSA, the electrode (EI) and the
shock impedance (SHI) was performed on the 1st,
7th and 31st days after the ICD implantation.
These parameters were compared between 1 and
3, as well as 2 and 3 groups.

Statistical analysis of the results was per-
formed using the Statistica 10.0 software package.
To assess the normality of the data distribution,
the Kolmagorov-Smirnov test was used. The
arithmetic mean (M), standard deviation (SD) were
calculated. The Mann-Whitney test for independ-
ent samples and Wilcoxon for bound samples was
used for groups comparing. The correlation analy-
sis was performed using the Spearman nonpara-
metric rank coefficient.

The study was carried out in accordance
with the standards of good clinical practice (Good
Clinical Practice) and the principles of the Helsinki
Declaration. The study protocol was approved by
the ethical committee of the Institute of Cardiolo-
gy. Written informed consent was obtained from
all patients.

Results.

Myocardial perfusion defects were diagnosed
in 19 (73.1%) patients of the 1st group, with an
average SRS of 23.55 + 14.87%. The combined
ischemic injury of the septal and apical regions of
the LV was detected in 16 of 19 patients (84.2%).
Among them, the predominant ischemia of the
septal region was noted in 6 (37.5%) patients: the
number of affected segments was 2.67 £ 1.75 (min
2, max 0), the degree of damage was 5.0 = 4.98
points (min 2 , max 17), and the predominant is-
chemia of the apex - in 10 (62.5%) of the exam-
ined persons: the number of affected segments is
2.0 £ 0 (min 2, max 2), the degree of damage is 6.0
* 2.46 points (min 2, max 8). Perfusion defects in
the septal region (1 point, 1 segment) in combina-
tion with other LV areas (except apex) were found-
in 2 (12.5%), in the apex (1 point, 1 segment) ) in
combination with other LV areas (except septum) -
in 1 patient (6.25%) . In 14 (54%) patients of this
group, DE was implanted in the apical position,
and in 12 (46%) - in septal.

In the second group, defects of 123I-MIBG
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accumulation were detected in all 27 (100%) of the
examined patients, both on early and delayed im-
ages. In the early scintigrams, the average SMSe%
was 25.75 £ 15.43%, H / Me - 1.86 £ 0.38. On the
delayed images, SMSd% was equal to 33.75 =
22.42%, H / Md = 1.81 + 0.39. The averaged WR
was 36.7 = 30.64 (min 2.98, max 128.5).

Defects in septal segments of the left ventri-
cle were found in 20 patients (74.07%), in the api-
cal segments - in 21 of 27 patients (77.78%). The
combined damage of these areas was revealed in
17 (62.96%) of the examined subjects: the prefer-
ential defects in the septal region - in 11 (64.71%)
(7.0 £ 5.19 points (min 2, max 12) on delayed im-
ages, 5, 5 = 4,14 (min 2, max 10) - in the early
ones), the preferential defects in the apex - in 6
(35.29%) patients (5.2 = 2.66 points (min 1, max
8) on delayed images , 4.37 = 2.83 points (min 1,
max 8) - on the early). In 15 patients (55%) DE
was implanted into the apical position, 12 (45%) -
into the septal.

The results of the electrophysiological exam-
ination of patients of all three groups on the 1st,
7th and 31st days after the operation are present-
ed in Tables 2-4. Thus, between 1 and 3 groups,
at all terms, significant differences were found in
the majority of the electrophysiological parame-
ters. At the same time, there were no significant
differences between groups 2 and 3 on studied
electrophysiological parameters.

A month later, when checking the parame-
ters of the ICD in the first group of patient device
triggers, dislocations, electrode damage, disturb-
ance of detection, unmotivated shocks were not
registered. In 13 patients, paroxysms of unstable
ventricular tachycardia were documented, stop-
ping spontaneously. In patients who were im-
planted DE in the apical position, the degree of
perfusion disorder in the septal segment (the
number of scores) closely correlated with the TES
at the 1st (p <0.05, R = 0.725), 7th (p <0.05, R =
0.805) and the 31st day (p <0.05, R = 0.922). In
the same group, in patients to whom DE was im-
planted into the septal position, the degree of per-
fusion disorder in the apical segment correlated
with the TES at the 7th (p <0.05, R = 0.660) and
31-st (for p <0, 05 R = 0.843) day. A clinical ex-
ample and scintigrams are shown in Fig. 1.

In the second group, a month after device
implantation, no DE dislocations, electrode dam-
age, detection disturbances, unmotivated shocks
were observed. In 14 patients, paroxysms of un-
stable ventricular tachycardia stopping spontane-
ously were documented. In patients to whom DE
was implanted into the apical position, the severi-
ty of 123I-MIBG accumulation defects in the sep-
tal segment (the number of scores) correlated with
the VSA at the first day (at p <0.05 R = 0.523)
after operation. However, in the same group, in
patients with DE, implanted into the septal posi-
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tion, there were no significant correlations be-
tween the electrophysiological indices and the se-
verity of RPH accumulation defects. A clinical ex-
ample and scintigrams are shown in Fig. 2.

The scheduled checking of the ICD parame-
ters in the third group revealed unmotivated
shocks associated with a low amplitude of the
VSA in 2 patients. Dislocations, to the electrode
were also not observed. In 5 patients, paroxysms
of unstable ventricular tachycardia which stopped
spontaneously were registered.

Discussion.

Optimization of the choice of the DE location
in patients with CAD is an actual problem, be-
cause generally accepted for this purpose criteria
based on the determination of TES, the VSA and
EI, do not take into account the severity of the
perfusion disorder in the most frequently used for
DE implantation right ventricular regions - the
septal and apical segments [ 1]. In clinical prac-
tice, a visual determination of the ischemic myo-
cardium size is performed using echocardiography
by the assessment of number of hypo- and akinet-
ic segments. However, this method is operator-
dependent. Visualization of scar in the heart mus-
cle is also possible with the use of computed to-
mography and magnetic resonance imaging [5].
The use of this method, despite its high accuracy
and informativeness, is limited by the high cost
and complexity of cardiac protocols. Myocardium
perfusion scintigraphy remains the most simple
and reproducible method [6, 10] for ischemic tis-
sue detecting, allowing quantitative assessment of
perfusion disorders. We hypothesized that in pa-
tients with CAD and ICD such indexes as TES,
the VSA and EI depends on the severity of ischem-
ic damage to the heart muscle, and the results of
myocardium scintigraphy can serve as an addi-
tional criterion for choosing the region for DE im-
plantation.

In order to confirm or disprove this hypothe-
sis, we compared the main electrophysiological
parameters of DE (TES, VSA, EI and SHI), in pa-
tients to whom DE was implanted using the re-
sults of the myocardium scintography with
99mTc-MIBI or '2?I-MIBG, and without their use,
and also investigated the correlation between scin-
tigraphic and electrophysiological indices.

The results of the analysis showed a much
higher efficiency of ICD implantation among pa-
tients in whom the choice of the DE location was
optimized in accordance with the data of the my-
ocardium SPECT with 99mTc-MIBI. We found sig-
nificant differences between the groups for TES
and the VSA on the first, seventh and 31st days
after operation. In addition, a close direct correla-
tion was established between the degree of perfu-
sion defects in septal segments (in points) and
TES for the first, seventh and 31st days. Also, a
direct correlation was found between the degree of
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Fig. 1. Myocardium perfusion scintigraphy with 99mTc-MIBI, performed at rest.

Patient D. of 58-year-old with indications for ICD therapy. The images show hypo-aperfusion of the apex, apical
parts of the posterior and lateral walls of the left ventricle (LV), as well as hypoperfusion of the middle and basal
segments of the posterior and lateral wall of the LV (SRS = 38%). Minimal changes in the area of the septum (SS =
2), scar at the apex (SS = 8). Therefore the defibrillating electrode of the ICD was implanted to the septal position of
the right ventricle. A month later, when checking the parameters of the device, dislocations, electrode damage, de-
tection failure, unmotivated shocks were not observed.

Puc.1. MNepdy3moHHas cuuHTUrpacmus mmokapaa ¢ 99mTc-MUBU, BbINOAHEHHAS B YCAOBUAX CPU3MOAOTU-
YecKOoro nNokos.

MammeHT [. 58 aet, UMeIONM TOKa3aHUA Oad uMnaaHTamuu UK/, MMeeT MecTo THIIO-anepdy3us BEPXYIIKH, allH-
KaABHBIX OTZEAOB 3aHel 1 60KOBOIH 06AacTH A€BOTO kKeaymodka (AZK), a Takzke runonepdys3us CpeaHux 1 6a3aAbHBIX
OTHEAOB 3amHer u OokoBoii creHKH AXK (SRS=38%). MuHHMaAbHBIE H3MEHEHUS B 00AACTH IIEPEropoaxu (SS=2),
anepdy3usa BepxywkH (SS=8), B cBA3U ¢ 4yeM, neubpussupyoiuii asekTpon UK/ ycTaHOBAEH B CENTAABHYIO II03H-
IIUIO IIPABOTO KEAyAOdYKa. Yepe3 Mecdll IPH IIPOBEPKEe MNapaMeTpoB cpabaTbIBaHHUU YCTPOMCTBA, AMCAOKAIIMH, IIO-
BPEXIEHUI SACKTPOAA, HAPYIIEHU AeTEeKIIHNH, HEMOTHBHUPOBAHHBIX IIIOKOB HEe HAOAIOZaAOCh.
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Fig. 2. Myocardial scintigraphy with 99mTc-MIBG.

Patient M. 71 years of old, having indications for ICD implantation. On planar early images, the heart / mediasti-
num = 1.73, on the delayed heart / mediastinum = 1.64; the washout rate of the radiopharmaceutical WR = 22.3. In
early and delayed SPECT scans there is deep defect of RPH accumulation in the apex, as well as in the posterior
and lateral walls of the left ventricle (LV), (SMSe = 44%, SMSd = 45%). Minimal changes in the area of the septum
(SSd = 2), aperfusion of the apex (SSd = 6). In this connection defibrillating electrode of the ICD is placed into the
septal position of the right ventricle. A month later, when checking the parameters of device, no dislocations, elec-
trode damage, detection failure, unmotivated shocks were observed.

Puc. 2. CuuHTUrpacua mmokapaa ¢ 99mTc-MUBT.

IMampenT M. 71 Aer, uMeroIi Mokazauus aasd uMmmsadTanuu UK. Ha maaHapHBIX paHHUX H300parkeHUsIX KO-
IIHEHT cepalle/cpenocreHue = 1.73, Ha OTCPOYEHHBIX cepAle/cpemocTeHre = 1.64; CKOPOCTH BBIMBIBAHUS PaIHO-
dapmnpenapara WR=22,3. Ha paHHHX W OTCPOYEHHBIX TOMOCIHMHTHUIPAMMaxX HMEEeT MeCTO AedeKT aKKyMyAdIIHMH
pazuodapMIpenapara B 00AACTH BEPXYyIIKH, a TakXKe 3amHell M OOKOBOM CTEHKH AEBOTO keayzmodka (AXK),
(SMSe=44%, SMSd=45%). MuHHMaAbHbIE H3MEHEHHS B obaacTu meperopoaku (SSd=2), amepdy3us BepXyILIKH
(SSd=6), B cBa3u c uem, necdpubpussupyronmii 3aekTpon UK/ ycTaHOBAEH B CENTAABHYIO ITO3HIIHIO IIPABOIO KEAYI0Y-
Ka. Yepe3 Mecdl] IpHU IIPOBEPKE IIapaMeTpPOB cpabaTbIBaHWE yCTPOHCTBA, AUCAOKAIIHH, IIOBPEXACHUT dAEKTPOAA,
HapyIIeHus AeTeKIIUH, HEMOTUBHPOBAHHBIX IIIOKOB HE HAOAIOJAAOCH.
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perfusion defects in the apical segments and TES
on the seventh and 31st days. These data indicate
the possibility of using the results of the myocar-
dium perfusion scintigraphy as one of the criteria
for choosing the location of the DE implantation in
patients with CAD.

At the same time, the benefits of using the
data on regional sympathetic innervation of the
myocardium for choosing the location of DE ac-
cording to the results of scintigraphy with 123I-
MIBG were not revealed. In particular, there was
no significant differences for the electrophysiologi-
cal indices at any term after the operation with
the group of patients to whom DE was implanted
in accordance with generally accepted criteria.
There were also no significant correlations be-
tween the degree of the RPH defects in the septal
or apical regions of the left ventricle with the elec-
trophysiological indices of the effectiveness of the
DE implantation.

The myocardium scintigraphy with 123I-
MIBG in recent years have become very wide-
spread, due to the proved fact of its diagnostic
value in predicting cardiac death, progression of
heart failure, the occurrence of life-threatening
arrhythmias in patients with heart failure [11]. It
is believed that the nervous tissue of the heart is
more sensitive to ischemia than the muscular tis-
sue, so the defects of accumulation of 123I-MIBG
in patients with CAD are larger in size compared
with the defects of accumulation of perfusion ra-
diopharmaceuticals [12]. According to the litera-
ture, the most informative index of myocardial
scintigraphy with 123I-MIBG is the ratio
"heart/mediastinum", calculated from the zones of
interest on planar delayed images of the heart [9].

It is also assumed that this method plays a
positive role in the selection of patients for the
cardioresynchronizing and ICD therapy [13]. In a
number of studies, the higher significance of
SPECT with 123I-MIBG was shown in comparison
with myocardial perfusion scintigraphy in the
prognosis of motivated shocks of ICD, implanted
for primary prevention of sudden cardiac death
[11].

In the presented study, on the contrary, the
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