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Objective. To perform comparative evaluation of the blood circulation functional parameters in patients with permanent
pacemakers in the early postoperative period in different QRS complex duration classes.

Materials and methods. The investigation involved 114 patients (56 women, 58 men) with implanted pacemakers. Among
pacing modes (PM) there were 40 patients with VVI/VVIR, 26 patients with AV block and with DDD/DDDR, 14 patients
with CRT. A separate group was made up of 34 patients with SSS in DDD/DDDR PM. The patients' average age was 69 * 7
years. The levels of systolic and diastolic blood pressure (BP), spontaneous and induced rhythm heart rates, QRS complex
duration as well as left ventricular ejection fraction (LVEF), end-diastolic volume (EDV) and end-systolic volume (ESV), the
thicknesses of interventricular septum (IVS) and posterior wall (PW) of the left ventricle, the sizes of the left (LA) and right
(RA) atrials and right ventricular (RV) were assessed before pacing therapy and in the early postoperative period (3—5 days
after implantation). The stimulated QRS complex duration was measured in leads II, V5, V6 and with selecting the highest
measured value. The obtained data were evaluated as changes of (increase in %) QRS complex duration after pacemaker
implantation in different PM. QRS complex duration in patients with SSS was accompanied by DDD/DDDR in episodes of
atrial and atrioventricular pacing separately. The patients were divided into 3 stimulated QRS complex duration classes: class
1 included patients with duration under 120 mc, duration of 120—150 mc was referred to class 2, and with duration of than

150 mc to class 3.

Results and discussion. It has been was established, that the blood circulation functional parameters in the early
postoperative period after pacemaker implantation in all pacing modes were determined by the QRS complex duration class
and these values were progressively changing with an increase in the latter.

Conclusions. QRS complex duration may be an effective control measure of permanent pacing which should be taken into

account regardless of the mode.
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One of the modern methods of treatment of life-thre-
atening arrhythmias and medical refractory chronic
heart failure (CHF) is permanent pacing [PP] [3].

Dynamic monitoring of the work of the ECS is
based on the monitoring of the functional parameters
of blood circulation, such as the QRS complex dura-
tion, left ventricular ejection fraction (LVEF), end-
systolic (ESV)/end-diastolic (EDV) volumes, systolic
(SBP)/diastolic (DBP) blood pressure [1, 2, 4, 5].

M. Haghjoo et al showed a reasonable allocation of
the 3 groups of patients for QRS complex duration class
respectively, tying the classes of extended and signi-
ficantly extended QRS complex with more severe inter-
ventricular and intraventricular dyssynchrony [10].
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The purpose of this study is to conduct a comparative
evaluation of the blood circulation functional values in
patients with permanent pacemakers in the early
postoperative period in different QRS complex duration
classes.

Materials and methods

114 patients (56 — women, 58 — men) who
underwent permanent pacemaker therapy were exa-
mined in the department of ultrasound, clinical and
instrumental diagnosis and minimally invasive techno-
logies Zaitsev V.T. Institute of General and Emergency
Surgery of the NAMS of Ukraine. The average age was
69 * 7 years. The indications for pacemaker implan-
tation were: atrioventricular block of varying degrees
(AV block) — 66 people (60 %), chronic heart failure
(CHF) — 14 patients (10 %) who underwent cardiac
resynchronization therapy (CRT), sick sinus syndrome
(SSS) — 34 patients (30 %). In patients with AV block
stimulation rate was 50 % or more, in CRT patients —
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90 %. Atrial stimulation was prevailing in patients with

SSS and ventricular stimulation was less than 50 %.

The patients were treated with different pacing modes:

mode VVI/VVIR (isolated ventricular pacing without

or with frequency adaptation) — 40 patients, DDD/

DDDR (double chamber pacing without or with

frequency adaptation) — 26 patients, CRT — 14

patients.

ECG parameters were evaluated on prior to pace-
maker implantation and in the early postoperative
period (the third — the fifth day): spontaneous and
stimulated heart rates (HR), QRS complex duration;
systolic (SBP) and diastolic blood pressure (DBP),
echocardiographic parameters: LVEF, EDV and
ESV, the thicknesses of the interventricular septum
(IVS), posterior wall (PW), left (LA) and right
atrium (RA), right ventricular (RV) sizes. The obta-
ined data were evaluated as changes of (increase
in %) QRS complex duration after permanent pace-
maker implantation in different pacing modes, and
in patients with SSS stimulation modes DDD/
DDDR on episodes of atrial and asynchronous
ventricular pacing separately.

SBP and DBP were measured by Korotkov’s method
according to the recommendations of the Association
of Cardiologists of Ukraine for the prevention and
treatment of hypertension by tonometer Microlife BP
AG1-20in clinostaze after 5 minutes rest. The measu-
rement accuracy was 2 mm Hg.

Electrocardiogram (ECG) was performed on a
computer electrocardiograph Cardiolab +2000. The
stimulated QRS complex duration was measured in
leads 1I, V5, V6 (the average of three consecutive
complexes) with a choice of maximum value. Measu-
rement accuracy proved to be 1 mc.

Echocardiography study was conducted on the
ultrasound machine Toshiba Applio 400. LF, RE RV
sizes and IVS, PW thickness was measured. To calculate
the EDV and ESV used method of Simpson. LV
ejection fraction was calculated using the formula
EF = (EDV — ESV) / EDV x 100 %.

The patients were divided into 3 stimulated QRS
complex duration classes: 1 — under 120 mc (nor-
mal), 2 — 120—150 mc (extended) and 3 — more
than 150 mc (significantly extended) according to
M. Haghjoo et al.

The patients’ distribution was the following:
 class of normal QRS complex — seven patients in

the modes of VVI /VVIR;

* class of extended QRS complex — 34 patients: VVI/
VVIR — 19 (56 %), DDD/DDDR —11 (32 %),
CRT —4 (12 %);

« class of significantly extended QRS complex — 39
patients: VVI/VVIR — 14 (36 %), DDD/DDDR —
15 (38 %), CRT — 10 (26 %).
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The data were brought into the Microsoft Excel
base. For statistical evaluation of the results were used
the parametric criteria (the mean — M, the average
deviation — sd). The probability of differences bet-
ween groups was determined using a nonparametric
U-test Mann—Whitney. The likely result is determined
by the levels of reliability p < 0.01 and p < 0.05.

Results and discussion

The increase in QRS complex duration after the
pacemaker implantation in patients with complete AV
block was the same in all classes in VVI/VVIR PM. The
increase in QRS complex duration in DDD/DDDR
PM progressively increased with the growth of its
numbers. QRS complex duration in patients with SSS
in the DDD/DDDR PM on episodes of atrial pacing
did not change and on episodes of atrioventricular was
behaved such way like in patients with complete AV
block. Patients with CRT resulted in a significant
shortening of the QRS complex duration, which was
bigger in class 2 than in class 3 (Fig. 1).

Legend: in VVI PM — isolated ventricular pacing,
DDD PM — atrioventricular pacing, CRT

I — no change in the initially normal QRS complex;

II — transition of initially normal QRS complex
into the extended one;

IIT — the transition of initially normal QRS
complex into significantly extended one;

IV — the transition of initially substantially elon-
gated QRS complex into the extended one.

Table shows the comparative characteristics of
the blood circulation functional values in patients
with pacemakers in different QRS complex duration
classes.

Pacemaker implantation in each of the QRS com-
plex duration classes in all PM did not affect the values

Wt H2 3
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VVI/VVIR DDD/DDDR, CRT
AV block

Pacing modes

Changes of QRS complex duration, %

DDD/DDDR,
SSNS

Fig.1. QRS complex duration changes after pacemaker
implantation in different PM, where 1, 2, 3 are QRS
complex duration classes

15



Opuzinaavhi docaioncennsn No 4, epydens 2013

vvi, | a

(-2

e 1 frmmmfem—i || e )
AR a5 { { RA 1 BE
AR M8 | hR ]
AR [l | dfeR T
on ] | on 1 48
ar oRs Ll

1 ll S S i 1 S S {maai s we - 1 ARORE.. i
e e : FP
ot s ot D8
e = arsie :
ate 8

P "
el " = L] "
= et b | Fa "
Tna GRS ST) wsB | {_ST, mBicex P, g P, e QRS wc | QT/QTe,mc| 27 e | | | | | QRS "
R @ | an =] | = uo i e bt T ar @
0= m 76 wiam s | st fstuiod P | Pawc [ aRsue [ariatond Tes [ pariue [vars el 9T -

| Jaw—| e | wm | e || w | - |

<
=
o

(=2

+ we 7
o b m im
nm - 1 AR i)
@n m | o LR
cn b | = B
RS B Jl Exida /\_ woAs &
il B " | —— B [ S (RS S S| P ERL]
=ar ] | ar B
oTsid o9 | ot : 7
wie B I @wre A
. i R omins i Bl b el idand iad | =l . w
] ] el | B | ] e i@ | :s e
4 B
Ten GRS | S5Tj,weB | /_ST,mBloes| P,uc | PQuc | ORS,uc | QT/QTumec| o7 i) ar T
w | 1 | am— s | s | wm | seas |0 Ters] st |suuaked boc | Pauc | ontuc [arvarem me [ vt pratind TG 33
R | & |ew—| w | e | we |3esE| w | - | %
vVi, 1li a b
t oo 18 L= B )
f mo ! 555 S RSSO s S M -
SR w2 1 s
ann m H e oy
en » Eamms L S et o] e Bl B el o B s L
)‘ wFoRs : 7 1 ﬂ I _.—‘——L/\_____/___. - :gﬂ ;
1 Ll i i =t i -]
A 83331 333 haaa hasea emli{ Lual keasd Fasal fasaal £5ak] poadl Hesi aat o
: o =% mre o »
] L 1.
T 3 Do Fa e
| | 1 H | H ra Y ! ! ! ! Fpel ! | | } : } oRs 1w
P 1 e e e — — fiid it TeaQRS| STjmB [STuBem Puc | POue | ORSue OT/GTem  Ten | pAPuc [proase 9T s a0
_'_ ar Bty bzl Mt mandl - siaacwnrn, L] Bl il Bt e st cho ot S S  Ladn.e. .
T—:S 1 s“;;m I'—?;.mll P"_:‘ I ,3"“ I m‘“" ! Guﬁf::su ate ;48T e | am [au=] = wo | ow | eons| ow | . | w o =

Y]
o

DDD AV block, I

“CC m d P
RAR 5 Lo © 0o
AR M R i 4
dRA L. ann i3
I HEFNSEEE vos e 1 i
1 4 —-— we 5 1- WP )
F-1d Bl =ar B
aTee 5 | amse :ue
*QTe n =aTe B
P =l T 1 » L
PO L | i P2 DI
e e L s e S s T e e e e T e s S R R s e e S e e e S s e s e ] [ L
Tun QRS f STj, waBl _i_!_r_,-ﬂm-! P, uc | PQ.uc | ORS,mc | OT/QTc uc g;‘ ’: |mm| SThish (5T, uBies  Puc | PO,me | GRGwe 'anur“il Tun | pAPuc | VGRS u :'“ :
LR an — e ] s ' R | s oa— s m | m | enm| oo TR ’
DDD AV block, Il a b
=1 4 wee s m
uce. » H A :mz
RR 154 [} AR o EM
- = =} P iESs pR2g EdE e, =
aRR E ] | { en B
en u i i i
]l ll oF QRS R )
wors M 3 5% 51 8 S S ! L P cam
n wp Ll H =T -
=T B i Qe W
QT 1] 1 1 e car
sate 2
H . cm
. I S :wa
Pa b onrs oo
o | ses [+ e T o o TunORS | 15T, mBices | F,mwc | PO,mc GRS, we | QT/QTemwc| 7 09
, ha | mBlcax ', e e "3 e . P
|5 | | | | 5 are ) a 14— = | 150 341550
[ B | R —| 1 mn i S11451

Fig. 2. Options of changes in QRS complex duration in response to the pacemaker implantation:
a — before pacemaker implantation, b — after pacemaker implantation.
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of systolic and diastolic blood pressure, and these
values were the same as before it, with the exception of
DBP in the VVI/VVIR PM, where it was significantly
increased (p < 0.05).

Ventricular rate in patients in the VVI/VVIR and
DDD/DDDR modes in all QRS complex dura-
tion classes was initially below the physiological
norm. After the pacemaker implantation, ventri-
cular rate reached the preset level (p < 0.05). In
patients with a CRT, pacemaker implantation did
not affect the heart rate, in accordance with its
specifications.

The pacemaker implantation did not change EDV
in all classes in the VVI/VVIR and DDD/DDDR
PM. CRT significantly reduced EDV in both classes
(p < 0.05).

The pacemaker implantation did not affect on the
ESYV, initially high in class 3 and normal — in classes 1
and 2 in the VVI/VVIR PM, as well as initially high —
in class 3 DDD/DDDR PM. There was significant
decrease in the initially normal ESV (p < 0.05) only in
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class 2 DDD/DDDR PM. CRT significantly affected
the reduction of initially high ESV in both classes
(p < 0.05).

Pacemaker implantation did not alter the initially
normal EF in all classes of DDD/DDDR PM. The
initially reduced EF was increased in class 1 with VVI/
VVIR PM (p < 0.05). CRT affected the initially redu-
ced EF and contributed to its increase in class 3
(p < 0.05), the trend towards increasing was seen in
class 2.

Pacemaker implantation in each of the classes of
QRS complex duration in all PM (VVI/VVIR, DDD/
DDDR, CRT) did not affect the interventricular sep-
tum and PW LV thicknesses, which of were the same
value as before the implantation.

The LA size was initially increased in all classes of
VVI/VVVIR. No changes were found after pacemaker
implantation, nor the initially normal LA size in class 2
of DDD/DDDR PM, and the initially increased LA
size in class 3. CRT helped reduce the increased LA
size (p < 0.05) in all classes.
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Table

Functional parameters, depending on pacing modes

Functional value Pacing QRS complex duration class
modes Under 120 mc 120—149 mc 150 and more mc
Before After Before After Before After
Heart rate VVI/VVIR 52+ 11 68+6* 509 70+ 10* 44+8 65 6*
s DDD/DDDR _ — — 426 T1x11* 479  T0£8*
CRT — — 72+7 74+19  69+7 707
VVI/VVIR 150 £ 15 154+17 136+15 139+14 15117 153+20
SBP DDD/DDDR — — 143+15 13917 15419 148+ 18
Blood pressure CRT — — 13711 133+£18 148+ 18 129+8
(M =% sd, mm Hg)
VVI/VVIR 826 89£9% 76+7 85+9% 78+4 88+ 9%
DBP DDD/DDDR — — 85+10 80+11 80x9 85+8
CRT — — 83+ 4 80 + 7 814  81%2
EF VVI/VVIR 4810 57+11* 51+8 56+ 6 43+6  48+8
(M#*sd, %) ppp/DDDR — — 52+8 57+9 50+6 507
CRT — — 26+7 29+9 23+4 29+ 5%
ESV VVI/VVIR 63+£28 59+26 65+28 63+21 83+32 7831
(M#£sd, m) "ppp /ppprR — — 74+34  52+23% 82+39 84+ 41
CRT — — 356+ 96% 272+63 39789 272+ 129%
EDV VVI/VVIR 135+44 127+29 139+28 125+25 16527 14128
(M+sd,m) ppp/DDDR — — 126+29 118+23 16643 16461
CRT — — 405+ 94 340+ 14* 497 =78 370 + 80*
Ultrasound
values IVS, VVI/VVIR 12201 1.2£0.1 1201 1.2%01 1.2%0.1 1.2%0.1
(M=£sd,sm)"5pp bDDR — — 12£01 1201 12%01 12+01
CRT — 1.4+0.1 1.4%01 14201 1.4=+0.1
PW LV, VVI/VVIR 09+0.1 0.9%£0.1 09+0.1 0.8+0.1 1.0*0.1 1.0%0.1
(M*sd,sm) ppp/DDDR  — — 11+02 11+02 12+02 1.2%0.2
CRT — 13+0.2 1.2%02 13%0.2 1.3%0.2
LA VVI/VVIR 49+06 48+06 45+05 45+05 45+05 45+0.5
(M#£sd,sm) ppp /pppR — — 40+05 40+05 45%04 45%0.5
CRT — — 54+10 52+1.0% 54+10 52=%1.0%
RA VVI/VVIR 48+10 48+10 43+04 44+04 42+04 4304
(M=£sd,sm) ppp/DDDR — — 45+06 43%06 45%06 4.3%0.6
CRT — — 6.0+0.1 6.0%£01 6.0%0.1 6.0=+0.1
RV VVI/VVIR 3.0+0.4 3.0+£04 3.2+05 32+05 3.2+05 3.2+05
(M*sd,sm) ppp/DDDR — — 3.2+07 32+07 32+07 3.1%07
CRT — — 35207 34%+0.7 3.6+07 3.4%0.7

Comment. * p < 0.05 — the level of significance of differences, M — mean value, sd — standard deviation.

Pacemaker implantation did not affect the RA and RV
sizes in all classes and PM, regardless of whether they were
initially increased or were in the physiological range.

Y. Su et al. [16] and C. Tang et al. [18] revealed a
positive correlation between the stimulated QRS com-
plex duration and ESV, EDV in studies of the patients
in DDD/DDDR PM, which was found in our study.

The primary treatment of clinically significant
bradyarrhythmias is the pacemaker implantation in
VVI/VVIR and DDD/DDDR PM [11]. However, there
is evidence that VVI/VVIR PM have a negative impact

18

on the reduction of ventricular synchrony with an adverse
effect on chronic heart failure manifestation in the case
of non-optimal electrode implantation site [7—9, 17].
The increasing of DBP can be considered as an adverse
effect of isolated ventricular stimulation, it was founded in
all QRS complex duration classes with VVI/VVIR PM.
Our data also indicate that QRS complex duration in
patient with SSS changes as well as in patients with AV
block in DDD/DDDR PM. There is a assumption that
the increase in QRS complex duration is independent of
the atrial pacing, and may occur only in case of sinus ta-
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chycardia episodes, premature ventricular excitation and
the development of complete bundle-branch block [13].

The proof of benefits of CRT in patients with QRS
complex duration more than 120 mc was illustrated in
large multicenter randomized trials [8, 12, 14]. EDV
and ESV, the LA size decreased equally in both classes
in patients with CRT, and EF — significantly in class 3.
Our data are consistent with the meta-analysis [15],
when the results of five multicenter studies that inclu-
ded 6.501 patients with CRT (4.437 with QRS complex
duration > 150 mc, and 2.064 with QRS < 150 mc). It
was concluded that the severity of CRT beneficial
effects was significantly better for patients with
QRS > 150 mc vs. patients with QRS < 150.

A direct comparison of DDD/DDDR and CRT is
not possible because of various contingents of patients
and indications, but the results provide a basis to
support a point of view [6] that in a great number of
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cases there is a need to supplementing the atrio-
ventricular ventricular resynchronization.

Conclusions

Blood circulation functional values in the early
postoperative period after pacemaker implantation in
all pacing modes are determined by the QRS complex
duration class and these values progressively change
with an increase in the latter.

QRS complex duration may be an effective control
measure of permanent pacing and should taken into
account regardless of the mode.

Future studies

It seems promising to investigate the blood cir-
culation functional values in patients with pacemakers
in the remote period after implantation, taking into
account QRS complex duration classes.
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LB. Illanina’, JI. €. Boaxoé’, /I.0. Jloniv?, I.I. Kpau3’, M.I. Sloayuancoxuii’

PyHKUiOHaNbHi NOKa3HMKK KPOBOOOIry B NnauieHTiB i3 BCTAHOBNEHUMH
eNIeKTPOKapAioCTUMYIITOPAaMU B paHHbOMY NicisionepaliiHoOMYy nepioAi B pi3HUX
Kknacax rpuBanocti QRS-komnnekcy

! XapkiBcbkuii HallioHanbHMI yHiBepcuTeT iMeHi B.H. Kapazina
2J1Y «IHCTUTYT 3araibHOI Ta HeBiaKiIaaHoi Xipyprii imeni B.T. 3aitueBa HAMH Ykpainu», M. XapkiB
3 I3 «lleHTpaibHa KITiHIYHA JIIKapHS «YKp3aTi3HUIL», M. XapKiB

Merta nocipKeHHs] — ITPOBEACHHS MOPiBHSUIBHOI OLIIHKKM KPOBOOOITY (PyHKIIIOHAJIbHOTO 3HAUE€HHS B MALII€HTIB i3 MOCTiii-
HUMU KapAioCTUMYJIITOPaMU B paHHbOMY MicJisionepaliiiHoMy nepiofii B pi3HUX kiacax TpuBaiocTi QRS-komriiexcy.

Marepiam ta merogu. O6crexeHo 114 mauieHTiB (56 XiHOK, 58 4ooBiKiB) BikoM (69 * 7) poKy 3i BCTAHOBIEHUMM
enektpokapaioctumysitopamu (EKC) B pexumax ctumyssuii VVI/VVIR (40 nauienris), DDD/DDDR (26 nauieHTiB) 3
AB-06;10Ka1010 Ta OKPEMO i3 cMHApOMOM ciiadbkocTi cuHycoBoro By3ia (CCCB) (34 nauieHTH), i3 KapAiopeCMHXPOHi3yBaJlb-
Hotw Tepamiero (14 mamienriB). 1o BcraHoBineHHsT EKC i B paHHbOMYy TicisioniepanitHoMmy Tiepioni (3—5-i IeHb Ticas
BCTaHOBJICHHSI) OIIiHIOBAJIM PiBHi CHMCTOJIIYHOIO i JiaCTOJIYHOTO apTepiaiIbHOTO THUCKY; YacTOTYy CEepLeBHMX CKOPOYECHD
CIMOHTAHHOIO Ta CTUMYJbOBAHOIO PUTMY; TpuBalicTh QRS-komruiekey; ¢pakilito BUKUAY JiBOroO LITYHOYKA, KiHIIEBO-
TaCTOJIIYHUI 00'€M i KiHIIEBO-CUCTOIYHMI 00'€M, TOBIIMHY MiIXIITYHOYKOBOI IIEPETUHKM i 3aAHBOI CTIHKH JIIBOTO IILTY-
HOYKa, pO3MipH JIiBOTO i MPaBOTo IMepeacepib, a TAKOX MPaBoOro utyHouka. TpusajicTb cTuMynboBaHoro QRS komriekcy
BuMiptoBau y BinBeneHHsx 11, V5, V6 3 momanbimmm BUOGOPOM MaKCUMATbHOTO BUMIpPSTHOTO. 3a OTPUMaHWMU JaHUMU
OLIIHIOBAJIM TaKOX 3MiHY (IIpUpicT y BincoTkax) TpuBajocTi QRS-kommekcy micnsa immianramnii EKC B pisHuX pexkxumax
ctumysisiuii, y nauieHTiB i3 CCCB y pexumax ctumysiii DDD/DDDR okpemo Ha emizonax nepeacepaHoi CTUMYIISILIT i
nepencepaHoO-1IIIYHOUKOBOI cTuMylisii. ITauieHntr Oyiu posnonijieHi Ha 3 KJjacu TpUBAJIOCTi cTUMYyJiboBaHOro QRS-
KoMmImiekcy: kinac 1 — go 120 mc, kmac 2 — 120—150 mc, kiac 3 — 6inbire 150 mc.

Pesyabratu Ta 00roBopenns. BctaHoBieHO, 110 (DYHKITIOHAIbHI TOKA3HUKY KPOBOOOGITY B paHHBOMY ITiC/IsI0IepaLliiiHO-
My niepioni micas immuianTanii EKC y Beix pexxumax cTUMyJisiiii BU3HAUYa0Thes KjlacoM TpuBajiocTi QRS-koMmruiekcy i mpo-
TPECUMBHO 3MiHIOIOThCSI TPU 301bIIEHHI OCTAaHHBOTO.

Bucnosku. Tpusanictb QRS-koMmiekcy Moxe 0yTu e(eKTUBHOIO MipOI0 KOHTPOJIIO MOCTiMHOI €JIeKTPOKaApAiOCTUMY-
JIS1IIT i BpaXOBYBaTUCS HE3AJIEXKHO BiJl peXKUMY.

KimouoBi cioBa: mocriifHa eleKTpoKapaioCTUMYJIsLisl, KapAiopeCMHXPOHi3yBajibHA Tepartisi, peXXKUMU eJIeKTpOoKapaio-
CTUMYJISILLII.

U.B. Illanuna’, JI.E. Boaxoé’, I.A. Jlonuw?, U.I. Kpaii3*, H.HU. doayuancxuii’

MyHKLMOHaNbHbIe MOKa3aTenu KPOBOOOpaLLEHUS Y NALUEHTOB C YCTAaHOBNEHHbIMU
3/1eKTPOKapPAUOCTUMYJIATOPAMHU B paHHEM nocsieonepaLyoHHOM Nepuofe B pasHbIX
Knaccax npogomkurenbHocth QRS-koMmnnekca

! XapbKOBCKMi1 HaLIMOHAIbHBIN yHUBepcuTeT uMeHn B.H. Kapasuna
2T'Y «MHcTuTyT 0011Ieit 1 HeoTI0KHOM Xupypruu umenu B.T. 3aiiiieBa HAMH YkpauHbl», I. XapbKoB
STUITY «LenTpanbHast KITMHUYECKast 0OJbHUIIA « YKP3TU3HBIIU», T. XapbKOB

Ienb uccienoBanus — MpoBeeHUE CPABHUTEIbHOM OLIEHKM KPOBOOOpallleH!s (DYHKIMOHAJIBHOTO 3HAUEHMS Y Mal-
CHTOB C TTIOCTOSTHHBIMHU KapAUOCTUMYJISITOPAMH B paHHEM ITOCJICONEPALIMOHHOM TIEPUOIE B Pa3HBIX KJIaccax MPOIOJIKK-
teapHOCTH QRS-KOMIIIEKCA.

Marepuanst u Metonbl. OGciienoBaHo 114 manmeHToB (56 XKeHIIMH, 58 MyX4yuH) B Bospacte (69 * 7) roma ¢
YCTaHOBJIEHHBIMU 3sieKTpokapauoctumyisaropamu (DKC) B pexumax ctumynsunu VVI/VVIR (40 manueHTOB),
DDD/ DDR (26 nanuenToB) ¢ AB-610Kam10ii 1 OTIEIBHO ¢ CMHIAPOMOM cliabocTtu crHycoBoro yaiaa (CCCY) (34 nauueH-
Ta), C KapAHMOopecuHXpoHu3upytoueit repanueit (14 mauneHton). Jlo ycraHoBku DKC u B paHHEM TocjieonepauuoHHOM
nepuone (3—5-if JeHp MOC/Ie UMITIAHTALIMU) OLIEHWBAIN YPOBHU CHCTOJIMYECKOTO M JUACTOJUYECKOTO apTepUaTbHOTIO
JABJICHMSI; YaCTOTY CEPACYHBIX COKpAIICHUM CIIOHTAHHOTO M CTUMYJIMPOBAHHOTO PUTMA; MPOIOJIKUTEIHHOCTH QRS-
KOMIUIeKca; (ppakIinio BEIGpOca JEBOTO KeJIyI04YKa, KOHEYHO-TUACTOJTMIECKU 00beM M KOHEYHO-CUCTOJTMYECKUI 00beM,
TOJIIMHY MEXKETYI0YKOBOIM IMTeperopoaKu 1 3aIHE CTEHKU JIEBOTO JXEIyI0YKa, pa3Mephl JIEBOTO M IIPABOTO MPEACEPAUIi,
a TakxXe IMpaBoro keayaouka. [IpogomkuTeabHOCTh cTuMyanpoBaHHoro QRS-kommiekca naMepsiiach B oTBeneHusx 11,
V5, V6 ¢ ocieayommuM BBI60OPOM MaKCUMaJIbHOTO N3MepeHHOTO. [10 TToTlydeHHBIM TaHHBIM OIIEHUBAJIU TAKKe M3MEHEHNE
(TIpupocT B TIpolieHTax) mpoxokuteabHocTi QRS-komriekca mocie yctaHoBkr DKC B pa3HBIX pesKUMax CTUMYJISIINN,
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npuyeM y naureHToB ¢ CCCY B pexxumax ctumynsiuuu DDD/DDDR otnenbHo Ha anu3onax MpeacepaHoil CTUMYISLIUN
U TIPENICePAHO-XKETYTOUYKOBOW CTUMYJISIIIVK. [larimeHThl ObUTM pacTipeie/ieHbl Ha 3 Kiacca MPOIO/DKUTEIbBHOCTH CTUMYJTH -
poBanHoro QRS-kommiekca: kmacc 1 — mo 120 mc, kimace 2 — 120—150 mc, kacc 3 — 6omee 150 mc.

Pesyabrarel 1 00CyKIeHHe. YCTaHOBICHO, YTO (DYHKIIMOHAIbHBIE TIOKA3aTeId KPOBOOOpAIlEHHsI B paHHEM I10CJIe0ITe-
palMoHHOM Ttepuojie nocie umiutantanu DK C Bo Bcex pekruMax CTUMYIISIIIUN OTIPEIEIISTIOTCST KITacCOM TTPOIOJIKUTEIb-
Hoct QRS KoMILIeKca 1 IpOrpecCUBHO U3MEHSIIOTCSI IIPY YBEJINIEHUH IOCIIEIHETO.

BoiBoapl. [TponomkureabHocTh QRS-koMmiekca MoxkeT ObITh 3 (hEKTUBHON MEpOii KOHTPOJISI TOCTOSIHHOM 3JIEKTPO-
KapIMOCTUMYJISIIIUM W YUUTBIBATHCS BHE 3aBUCHMOCTHU OT peXKrMa.

Kirouesbie cj10Ba: MOCTOSIHHAS 2JIEKTPOKAPAMOCTUMYIISILUS, KAPAMOPECUHXPOHU3NUPYIOLIAs TEPAIKs, PEXKUMBI JIEK-
TPOKAPAUOCTUMYJISILIU.
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