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Abstract

The article gives a comparative assessment of the results of surgery for atrial septal defect (ASD) sur-
gery in patients living in low and high altitude conditions, sizes of the right ventricle were practically equal,
but at the same time higher than the normal.

Objective. To conduct a comparative analysis of the direct results of ASD plastic in patients living in
low, medium and high mountains

Material and methods. The study material included 30 patients with ASD living in highlands; the con-
trol group consisted of 30 patients living in flat areas. Using clinical methods and instrumental studies, an
analysis of operated patients, ASD plastic in adult patients with complicated pulmonary hypertension, heart
failure, cardiac arrhythmias and functional tricuspid insufficiency was performed.

Results. The authors studied pulmonary arterial pressure (PAP) indices between the groups both in
the preoperative and postoperative periods, the analysis showed significant differences. The parameters of
the right ventricle (RV) in the preoperative period had significant differences, however, in the postoperative
period, the sizes of the right ventricle were practically equal, but at the same time higher than the normal.

Conclusion. Our observation data show a significant decrease in PAP in patients living in high altitude
conditions. However, the decrease in the PAP indicators remained slightly higher than the standard indica-
tors.

Buik Tay XaraaibiHaa eMip CypeTiH epecek HaykacTapAblH XypeKweapanbik nepae

aKaybIHblH NNIaCTUKACbIHbIH €PTe HATUXENEpPiH canbiCTbipManbl Garanay

Aoppamanos K.A., Kokoes 3.A., AnumGekoB J.A.,

Ap3u6aesa .M., Anuwepos P.T.
OHTYCTiK aiiMaKTbIK, XYPEK-KaH TaMbipnapbl XMPYprusichl FbisbIMIA OPTANbIFbI,
Xanan-Abap k., Kpiprbl3 Pecnybnmkach

AHxpatna

Makanaga anaca XxoHe Owik Taynappa TypaTelH Haykactapha Xypekweapanslk nepaeciHiy axaysi (XI1A)
XUDYDIUSIChIHBIK HOTUXENEPIH CallbiCThIpMasbl Oaranay KapacTbipbliFaH.

Marepuangap xaHe agictep. 3eprrey Matepuasbia buik Taysbl xepaepae Typareid 30 Haykac, 6akbiiay TOObiHA
Xa3blk xepnepae typateiH 30 nauneHT Kipai. KnuHnkanblk ogicTepai XeHe acnantblk 3epTTeynepai KongaHa OTbipbir,
ornepauums xacasnraH Haykactapabl T1asaay, ackblHraH OKie rurnepTeH3nsChbl, XypeK XeTKiIKCI3AIri, XypeK bpFarbiHbIH
Oy3bi/ybl XoHE YUXapMasblk QyHKLMOHANAbIK XeTKinikci3airi 6ap epecek naunentrepae XIA nnactukace! xacangbl.

Harunxenep. Astopnap onepaumsira AeviHri Ke3eHAe Ae, onepaunsaaH KediHri keexae Ae Tontap apacbiHAars!
ekre apTepusiibik KbiCbiMbIHbIH, (OAK) KepceTkiluTepiH 3epTTeai, Tanaay auTapssikTai aibipMalLblIbIKTapAbl KOPCETTI.
Onepauus angbiHaarsl ke3enae oH xak kapbiHwaHbiH (0XK) kepceTkiluTepi aitapbikTasi aiibipmalLbiibikTapra ue 60-
Jbl, anaaa onepaunsgaaH Kevinri Ke3eHae OH XaK KapblHIaHbIH e/wemaepi ic xy3inae bipaei 60abl, 6ipak COHbIMEH
Karap HopMazaH XOFapbl 60/bl.

KopbiTeingbl. bi3niH Oakbuiay nepexktepimia Ouik Tay XarjarbiHga TypaTblH HaykactapAa ©Kne apTepusichbl
KbiCbIMbIHBIH (OAK) aiitapnsikTaii TomeHpeyiH kepcetesi. [lerenmeH, OAK KkepceTkilTepiHiH ToMeHaeyi CTaHaapTTsl
K8PCETKILLTEPAIEH CJl XOFapbl O0/IbIN Kafbl.
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AHHOTaynsa
B crarbe paccmarpuBaeTcs CPaBHUTENbHAS OLEHKA PE3y/bTatoB 0nepaumn niactmkn Ae@eKkta MexnpeacepaHon
neperopoaku (AMIII1) y 60/1bHbIX, MPOXUBAIOLLMX B YCIOBUSX HU3KOTOPbS M BbICOKOrOPbSI.

Kongnukr unrepecos
Marepuansi n meToael. B matepuan uccnegoBans sxoanm 30 60nbHeix ¢ IMIIIT, npoXvBaowmx B yClOBUSX Bbl-  Agtops! 3asnsioT 06 OTCYTCTEMN
COKOropbs B KOHTPOJIbHYIO Ipynity, Bxoauan 30 60/bHbIX MPOXUBAIOLIMX B PABHUHHON MECTHOCTH. C UCIONIb30BAHUEM KIIU-  KOHQIMKTA MHTEDECOB

HUYECKUX METOLOB U UHCTPYMEHTAJIbHbIX UCCIEL0BAHNI BbIMOSHEH aHAIN3 ONEPUPOBAaHHBIX aLuneHToB, riactuku AMIITy
B3POC/IbIX [1ALNEHTOB OCIOXHEHHOV JIEr04HOM rMNEPTEH3NEN, CEepAEYHON HEA0CTATOYHOCTBIO, HaPYLLIEHNEM PUTMA CepaLIa
U QYHKUNOHATIbHOV TPUKYCIUAANIbHOM HEAOCTATOYHOCTBIO.

Pe3ynbratbi. ABTOpamy Obiiv U3Y4EHbI 110KA3aTeN IEr04HO-apTepuasbHoe aasnenus (JIAL) mexay rpynnam Kak B
J10011€PALNOHHOM, TaK 1 M0CAE0NEPALIMOHHOM NEPUOLE, MPOBELEHHDIV aHaN3 110Kka3a JOCTOBEPHbIE pasnyus. [lokasa-

Te/IM Xe npasoro xenyaoyka ([XX) B goonepaunoHHOM nepuoge Men OCTOBEPHbIE PA3/nyuns, 04HAKO B 0CAE0NEPaLM-

OHHOM NEPUOLE Pa3MEPbI PABOI0 XeyA04Ka MPaKTMYECcKy CTaau PaBHbIMYU, HO MPU 3TOM BbIlLIE HOPMBbI. KiloueBtielcnona

Baxmoyerne. [arHbie HaWX HAOMOBEHNI OKA3bIBAIOT JOCTOBEPHOE CHUXEHME JIer04Ho-apTepuanshoro (IAZ)  pegexr mexnpencepaHosi
JaBJIeHns1 y NaLNEeHTOB, NPOXUBAIOLLNX B YCII0BUSIX BbICOKOropbsi. OfHAKO CHXeHne nokasareneii JIAL 0CcTanoc HEMHOTO  neperopoaku, BbICOKOropbe,
BbILLIE HOPMATUBHbIX 110Ka3aTesen. B3pOC/IbIE

Relevance

In most cases, the clinical course of ASD is as-
ymptomatic. Over time, most adult patients develop
heart failure, which is directly related to an increase
in left ventricular stiffness and a decrease in dia-
stolic filling [1,2], which in turn lead to an increase
in left-right shunt through ASD and volume overload
of the right ventricle (RV). The main symptoms of
the disease are shortness of breath, decreased ex-
ercise tolerance, fatigue and palpitations [3]. Long-
term cardiac overloads gradually lead to various
complications in the form of supraventricular and
ventricular cardiac arrhythmias, thromboembolism
and pulmonary hypertension [4,5,6].

Approaches to indications for surgical correction
of congenital heart defects (CHD) have undergone
significant changes over time. In 2008, it was pro-
posed to operate on almost all defects with a left-to-
right discharge of blood. In 2010, the indication for
ASD correction was the ratio Qp/Qs> 1.5, PVS 1.5 (Il
a C). At the present time, approaches to operability
have become more tougher, which are based on the
assessment of PVS (PVS <2.3 Wood units) (Il a C) [7].

According to the international consensus ad-
opted in 2005, high-altitude pulmonary hyperten-
sion (PH) is a syndrome that affects children and
adults who live for a long time at altitudes above
2500 meters and is characterized by an average
pulmonary artery pressure of 30 mm Hg and above
or systolic pulmonary arterial pressure (PAP) 50
mm Hg and higher, measured at high altitude, right
ventricular hypertrophy, heart failure, moderate hy-

poxemia, absence of excessive erythrocytosis (he-
moglobin concentration <19 g/l in women and <21
g/l in men) [8].

Multicenter studies carried out in high altitude
conditions confirm the role of hypoxia in the gen-
esis of a number of congenital heart anomalies.
It has been proven that the higher the altitude of
the area of residence above sea level, the more
frequent the occurrence of such defects as patent
ductus arteriosus (PDA) [9], ASD, ventricular septal
defect (VSD) [10].

There are numerous studies on prevalence of
ASD and hemodynamic parameters in patients living
in high mountainous areas, but there are no studies
evaluating the results of operations performed in
patients living in midland and high altitude condi-
tions. In this connection, we studied the results of
surgical treatment of ASD in patients living in the
middle and high mountains.

Purpose of the study: to conduct a compara-
tive analysis of the direct results of ASD plastic in
patients living in low, medium and high mountains.

Material and methods

In this work, we analyzed 60 observations in pa-
tients over 30 years old who were operated at the
Southern Regional Scientific Center for Cardiovas-
cular Surgery of the Ministry of Health of the Kyrgyz
Republic from 2010 to 2018. All patients underwent
ASD plastic surgery under conditions of artificial
circulation and blood cardioplegia. The study in-
cluded a total of 60 patients.



COMPARATIVE EVALUATION OF IMMEDIATE RESULTS OF PLASTIC ATRIAL
SEPTAL DEFECT IN ADULT PATIENTS, LIVING IN HIGH ALTITUDE CONDITIONS

Table 1.
Comorbidities in patients
with ASD

Table 2.

The distribution of
patients by functional
class in groups

Table 3.
Identified cardiac
arrhythmias in patients

Table 4.
Degree of ITV
in patients

Comorbidities 1 group 2 group
Chronic obstructive bronchitis 12(40%) 18(60%)
Peptic ulcer and duodenal ulcer 2(6,6%) 5(16,6%)
Varicosity of lower limbs 4(13,3%) 2(6,6%)
Iron deficiency anemia 2(6,6%) 19(63,3%)

Group # FCI FCII FC IlI FCIV

1 (n=30) - 28 (93,3%) 2 (6,6%) -
2 (n=230) - 18 (60%) 10 (33,3%) 2 (6,6%)

To perform a comparative analysis, the pa-
tients were divided into 2 groups. The first group
consisted of 30 patients, of which: 25 female and
5 males from 30 to 63 years old living in a flat area,
the second group included 30 patients aged 30 to
66 years, of which 19 are female and 11 are males
living in high altitude conditions.

The examined patients were diagnosed with the
following concomitant diseases, which are present-
ed in table 1.

According to our data, iron deficiency anemia in
patients of group 2 was observed in 100% of cases,
which is, respectively, associated with living in high
mountains [11].

Preoperative diagnostics included general clini-
cal research methods such as electrocardiography
(ECG), echocardiography, and chest x-ray.

The data were analyzed using a statistical soft-
ware package (Excel, Statistica 7). Values were sta-
tistically significant at p <0.05.

The clinical condition of patients was assessed
in accordance with the classification of the New
York Heart Association (NYHA). The distribution of
patients by functional class (FC) in groups is pre-
sented in Table 2.

It was revealed that 6.6% of patients in group
1 belonged to FC lIl. In group 2, the proportion of
patients belonging to FC lll increased to 33.3%. FC
IV was observed in 2 patients, which amounted to
6.6%. It should be noted that patients with FC IV
required long-term preoperative preparation with
cardiotonic support with dopamine and diuretics.

When analyzing the ECG in some patients, the
following cardiac arrhythmias were initially identi-
fied (Table 3).

Ventricular extrasystoles

An echocardiographic study revealed that the
majority of patients in the study groups showed
enlargement of the right heart and functional insuf-
ficiency of the tricuspid valve (ITV) of varying de-
grees (Table 4).

Results

All patients underwent atrial septal defect plas-
tic under extracorporeal circulation and blood car-
dioplegia. In the first group of patients in 19 cases
and in the second group in 23 cases, the tricuspid
valve plastic surgery was performed according to
De Vega, and 1 patient underwent coronary artery
bypass grafting. In the dynamics after the opera-
tion, there was a significant decrease in the RV and
pulmonary blood pressure (PBP) indices in both
groups. The data are presented in table 5.

Comparative analysis between the groups
showed significant differences both in the preoper-
ative and postoperative periods in terms of PBP. RV
indices in the preoperative period had significant
differences, however, in the postoperative period,
the size of the right ventricle practically became
equal, but at the same time higher than the norm
(Fig. 1, 2).

When comparing the indicators of CTl and Ind.
Moore, a significant decrease was noted according
to the Moore index and an unreliable, insignificant
decrease in the CTI Fig. 3).

In the 1st and 2nd groups there was a signifi-
cant (p <0.05) decrease in the degree of PH in the
early postoperative period.

In the preoperative period, cardiac arrhythmias
were detected: in the 1st group of patients in the
form of ventricular extrasystoles of 12 patients and

Atrial fibrillation

1 (n=30) 12(40%) 1(3,3%)
2 (n=30) 16(53,3%) 2(6,6%)
Degree of ITV Group #1 Group #2
I-11 1 7
I 18 16
M 1 5
v 2
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Group #1 Before surgery After surgery p Table S.
RV 30405 97403 0<0,05 RV and PBP parameters
e L d before and after surger
PBP 58,9:9,08 30,349 0<0,05 geny
Group #2 Before surgery After surgery p<0,05
RV 4,3+0,5 2,7+0,2 p<0,05
PBP 65,83+10,9 37,6+5,7 p<0,05
— e Figure 1.
: PBP decrease.
5 Right ventricle before and
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atrial fibrillation in 1 patient. In the postoperative
period, against the background of drug therapy,
the sinus rhythm was restored. In group 2, atrial
fibrillation was detected in 2 patients and ventricu-
lar extrasystoles in 16 patients. In 1 patient in the
postoperative period, despite the ongoing therapy,
atrial fibrillation was preserved.

Discussion

Functional failure of tricuspid valve (TV) with
ASD from moderate to severe is a common prob-
lem in daily practice. Surgical treatment of ASD
with TV plastic should be performed in a timely
manner in accordance with the recommendations
given in the current guidelines [12]. A variety of
transcatheter devices are currently undergoing
clinical trials to provide alternative treatment op-
tions for patients at high risk of surgical repair of
TV. Despite promising early data on safety and ef-
ficiency, further research is needed for most de-
vices aimed at restoring TV function [13]. Based
on the above, surgical correction is still the main
treatment for ASD.

Undoubtedly, in patients operated on at an
older age, the risk of postoperative cardiovascular
complications increases, especially in residents of
the highlands, while children and young patients
have an excellent result [14].

Despite numerous publications on remaining
cardiac arrhythmias in the postoperative period
[15,16,17], according to the results of our studies,
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