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Abstract

Background. Pulmonary vein isolation is the cornerstone of catheter-based treat-
ment for atrial fibrillation. Cryoballoon ablation offers an effective and reproducible
method for pulmonary vein isolation, yet recurrence of arrhythmias remains a chal-
lenge. Despite advances in catheter technologies, the role of altered pulmonary vein
anatomy as a factor for atrial fibrillation recurrence is poorly studied.

Materials and Methods. This prospective study included 465 patients with parox-
ysmal atrial fibrillation who underwent cryoballoon ablation. Pulmonary vein and left
atrial anatomy were evaluated using multislice computed tomography. Patients were
followed for 24-48 months to assess atrial fibrillation recurrence and anatomical risk
factors. Cox proportional hazard modeling and Kaplan-Meier analysis were used to
evaluate predictors of arrhythmia recurrence.

Results. Complete Pulmonary vein isolation was achieved in all patients. During
follow-up, 38% of patients experienced atrial fibrillation recurrence. Patients with al-
tered pulmonary vein anatomy, particularly a left common pulmonary vein and addi-
tional pulmonary veins, showed a higher rate of recurrence. Cox regression analysis
identified left atrial volume index >50 mL/m?2 and pathological pulmonary vein anatomy
as independent risk factors for atrial fibrillation recurrence.

Conclusion. Altered pulmonary vein anatomy is a significant risk factor for atrial
fibrillation recurrence following cryoballoon ablation. Comprehensive imaging of the
left atrial and pulmonary vein using multislice computed tomography can improve pa-
tient selection, reducing the recurrence risk and improving long-term outcomes.

Introduction fact that arrhythmias initial foci of are

The cornerstone of catheter-based
treatment of atrial fibrillation (AF) is pul-
monary vein isolation (PVI)." Over the last
few decades, all catheter technologies
have targeted specifically the PVI, stan-
dard catheter RFA based on sequential
‘point by point” applications and the lat-
er developed (‘single shot’-technology)
cryoballoon ablation (CBA)."? Due to the
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often found at the ostium of the pulmo-
nary veins (PV), primary triggers are due
to stretching of the cardiac muscle at the
level of the pulmonary vein junction with
the left atrium (LA)..

Cryoballoon pulmonary vein isolation
(CBA] is an effective treatment for atrial
fibrillation (AF).“¢ CBA is a competitive
alternative to radiofrequency (RFA) abla-
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tion with its short procedure time, rapid
learning curve, and a high reproducibili-
ty of the method. Despite advancements
in catheter-based therapies and opera-
tor experience, arrhythmia recurrence
remains an unsolved problem.

Numerous studies still continue to
investigate the prerequisites for the suc-
cess of catheter-based treatment of AF,
such as comorbidities, type of AF, and LA
size.”? However, PV anatomy as a poten-
tial factor is poorly studied.

Altered PV anatomy is an important
factor predisposing to arrhythmia recur-
rence after successful PV isolation. Con-
sideration of PV anatomy as a prognostic
factor for the maintenance of sinus rhythm
after ablation would help electrophysiolo-
gists determine further patient manage-
ment, reduce unessential procedures, and
minimize costs.

This study aimed to evaluate the
significance of selected anatomical fea-
tures of pulmonary veins in predicting
the development of arrhythmia recur-
rence after cryoballoon ablation of pul-
monary veins (CBA-PV] for paroxysmal
AF.

Materials and Methods

Study population. /n this prospective,
controlled study 465 of whom 61% were
male consecutive patients with paroxys-
mal AF [57+11 years) were included and
analyzed. Patients with paroxysmal AF for
whom a minimum of 2 class I-Ill antiar-
rhythmic drugs were not effective were in-
cluded in the study.Exclusion criteria were
as follows: left atrial (LA} dimensions >5.0
cm, left ventricular ejection fraction <40%,
New York Heart Association functional
class Il or IV heart failure, chronic heart
failure requiring intervention, stroke or
transient ischemic attack within 6 months,
previous LA ablation or surgery for AF,
prosthetic heart valve, more than 1 cardio-
version within 2 years, or implantable car-
diac devices. All patients underwent CBA
of PV between 2021 and 2023.

Multislice computed tomography.
LV and LA anatomy were evaluated in
all patients using multislice computed
tomography (MSCT) (Aquilion, Toshiba,
Japan) before the CBA of PV. The anat-
omy of PV and LA were assessed in all
patients using multislice computed to-
mography [(MSCT) (Aquilion, Toshiba,
Japan) before the CBA PV procedure.
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Initially, 3-dimensional images of the
anatomical structures of the LA and PV
were obtained, followed by a quantita-
tive calculation of the LA volume index
of body surface area. The normal ana-
tomical structure of the PV is character-
ized by two left and two right branches,
with no abrupt branching up to 2-3 cm
before flowing into the LA. Any deviation
from this norm was considered if a com-
mon collector of any side (more often on
the left) or additional pulmonary veins
were identified.’” Left common collec-
tor (LCPV) was typically defined when
the left ipsilateral PVs were connected
by a common trunk before entering the
LA. An additional PV was identified if it
flowed into the PV separately from the
typical superior and inferior PVs.

Cryoablation procedure. Cryobal-
loon isolationof the PV was carried out
with local anesthesia and sedation using
propofol and, if needed, fentanyl. First,
a diagnostic catheter was guided from
the femoral access into the coronary si-
nus. Then, a transseptal puncture was
performed using a BRK-1 needle deliv-
ered inside a long Preface introducer.
Heparin was administered at a rate of
100 units/kg, ensuring that the activated
clotting time reached a value of at least
300 seconds. Subsequently, the entire
system was replaced by a 15 Fr FlexCath
controlled delivery system. Using this
delivery system, a 28-mm cryoballoon
catheter and a diagnostic 8-pole circu-
lar-tipped catheter were inserted into
each PV, achieving electrical isolation of
all four main PVs.

During the ablation of the right PV,
pacing of the phrenic nerve was per-
formed to prevent phrenic nerve palsy,
using a guided diagnostic catheter. The
necessary occlusion of the isolated PV
was confirmed by contrast accumulation
in the corresponding PV, and the cooling
temperature was brought down to -50 to
-60 degrees belowCelsius for 180 to 240
minutes. If good occlusion of the PV and
PV isolation was achieved within 30 sec-
onds, the ablation of 180 seconds was
sufficient. The endpoint was a confirma-
tion of bidirectional block from the PV to
the LA.

Postablation management and fol-
low-up. After the ablation procedure,
all patients were followed up for 24-48
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months to assess the effect of patho-
logical change in LV anatomy on the
development of recurrences in the long-
term follow-up period. Each patient had
regular check-ups at 3, 6, 12, 18 and 24
months, and then twice a year. At each
follow-up visit, patients were examined
for the presence of any signs of AF and
any reported arrhythmia recurrences.
Additionally, to reveal any recurrences,
whether symptomatic or asymptomat-
ic they underwent 24-hour ambulatory
Holter ECG monitoring. Any record-
ed episode of atrial arrhythmia lasting
more than 30 seconds was considered
as a recurrence. Episodes of atrial ar-
rhythmia during the blanking period
were not included as primary endpoints
and were not considered chronic treat-
ment failures.

Treatment endpoint. The prima-
ry goal of the study was to assess the
success of the treatment. This success
by the absence of: 1) any detectable ar-
rhythmia after a blinded period, 2) use
of an unspecified, antiarrhythmic drug,
and 3) any off-protocol intervention for
AF (such as cardioversion and ablation).
Additionally, maintaining sinus rhythm
after ablation with a previously ineffec-
tive antiarrhythmic drug at the same or
lower dose was considered successful.

Ethical approval. Patients will be se-
lected with informed consent. The study
protocol was approved by the Local Ethi-
cal Commission of the Syzganov National
Centre of Surgery with N% on 10.11.2023.

Statistical analysis. The results
for continuous variables are present-
ed as the arithmetic mean * standard
deviation. To compare mean values the
Mann-Whitney U-test based on the dis-
tribution of the values was used. Cox
proportional hazard model was used to
estimate risk ratios (RR) and their cor-
responding 95% confidence intervals (Cl)
forindependent predictors of arrhythmia
recurrence. Distant outcomes were il-
lustrated using the Kaplan-Meier curve,
and the log-rank test was performed to
show the significance of differences in
values. To establish differences between
groups proportional hazard models were
used. The primary efficacy endpoint was
evaluated using Fisher’s two-sided exact
criterion of binomial proportions. Statis-
tical analyses were conducted using IBM

SPSS Statistics-19 software.

Results

Complete isolation of the PV osti-
um was successful in all patients. Of the
465 patients, 298 (64%) showed normal
LA and PV anatomy, while 167 (36%) dis-
played pathological alterations of PV. Over
the 24-48-month follow-up, 178 patients
(38%)] experienced a recurrence of AF.
Those with recurrent AF primarily exhibit-
ed enlarged right (RSPV] and left superior
[LSPV] PV [p<0.001) as shown in Figure 1.
The presence of left common PV (LCPV]
[n=126, Log-rank p<0.001) and additional
right pulmonary veins rPV [n=67, Log-rank
p<0.001) were associated with early de-
velopment of sustained arrhythmia recur-
rences. Table N° 1 presents the compari-
son between the group with recurrence
and the group without recurrence.

The LA volume index was remarkably
greater in the group with recurrence than
in the group without recurrence. For a
more accurate assessment of the risk of
AF recurrence, we calculated a cut-off val-
ue of 50 [mL/m2] for the LA volume index.

In terms of PV anatomy, the number
of patients with pathologic anatomy was
notably greater in the recurrence group
compared to the non-recurrence group
(75 patients, 42.1% vs. 48 patients, 16.7%;
p=0.05).

As it can be seen in Kaplan-Meier anal-
ysis, the arrhythmia recurrence following
the primary successful catheter ablation
was remarkably higher in patients with
pathologic PV anatomy [p = 0.001; see Fig-
ure 2).

In our study, Cox regression analysis
was used to identify patterns associated
with the risk of arrhythmia recurrence. In
our initial analysis, we found statistically
significant correlations with certain fac-
tors, such as left atrial (LA) volume index
greater than 50 [mL/m2) and pathologi-
cal changes of PV anatomy. These factors
were then used to create multiple models
through multivariate analysis. We observed
that arrhythmia recurrence (p < 0.001) was
more common in patients with an LA vol-
ume index greater than 50 (mL/m2). While
all the variables were highly correlated, PV
pathological anatomy and increased LA
volume showed the strongest correlation
[see Table2). Importantly, we found that
both of these factors are independent risk
factors for arrhythmia recurrence
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Complications. In our study, phren-
ic nerve palsy [PNP] was also the most
common complication with an incidence
of 2.9%. PNP is reversible to some extent,
and can usually recover within the proce-
dure or a few days afterwards, and in some
cases within a few months. Additionally,
the incidence of PNP decreases with ex-
perience gain.

Hemopericardium was noted in 9
(1.9%] patients, which was immediately
resolved by pericardiocentesis and evacu-
ation of blood from the pericardial cavity.
There were no fatal complications such as
stroke, atrio-esophageal fistula or death.
The incidence of complications related to
the access site during femoral puncture
was 2.7.No other unforeseen complica-
tions were identified during the entire fol-
low-up period.

Discussion

In recent years, catheter-based ab-
lation (CBA) has become a well-deserved
treatment option for patients with symp-
tomatic AF. As previously reported, de-
pending on the CBA approach, efficacy
rates range from 60 to 80% for paroxysmal
AF."" This study demonstrated an efficacy
rate of 62% for paroxysmal AF. Persistent
forms of CBA showed efficacy rates of 50-
60% in the long term.>?

Pathologically altered anatomy of the
PV has a significant impact on the devel-
opment of atrial fibrillationpathophysiolo-
gy. Past studies have confirmed this asso-
ciation.™™ In our study, 64.1% of patients
had the classic anatomy with four PVs,
which is consistent with recent research
findings. The most common abnormali-
ties in PV anatomy were a common left PV
manifold (12.1%) and a variant involving
an accessory right middle pulmonary vein
(5.8%), making up 35.9% of the total cas-
es. An article by Anselmino et al. also em-
phasized the common left PV manifold as
the most prevalent variant in patients with
atrial fibrillation.”However, another study
reported that the typical four PV anatomy
was only found in a minority of atrial fibril-
lation patients (30%). This discrepancy
might be due to variations in sample sizes,
as a study with 40 patients reported one
outcome, while another study with 473 pa-
tients found that the typical anatomy was
present in no more than 39% of cases, with
most patients exhibiting altered PV anato-
my. 8
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The pathological changes in the PV
and how often they occur in patients with
and without AF have been the subject of
numerous studies. The findings indicate
that atypical pulmonary vein anatomy is
remarkably associated with the AF devel-
opment.'”®

Our study revealed that patients with
altered PV anatomy had a higher risk of AF
recurrence compared to patients with nor-
mal LV anatomy. These findings have sig-
nificant implications for the long-term out-
come of cryoballoon ablation. In a recent
follow-up, it was found that patients with
normal PV anatomy had a similar AF recur-
rence rate as those with a left common PV
(67% vs. 50%). Another study, which used
radiofrequency ablation, reported similar
results. It demonstrated a significantly
higher recurrence rate of AF in patients
with abnormal PV anatomy compared to
those with normal PV anatomy.”

Additionally, altered PV anatomy
seemed to have prognostic significance
for arrhythmia recurrence, regardless of
the ablation system used. This effect was
more noticeable in paroxysmal atrial fibril-
lation [AF). However, in the recent STOP-
AF study, it was found that the variation in
PV anatomy did not affect the absence of
arrhythmia recurrence after cryoballoon
ablation [CBA).?° Furthermore, two recent
studies also indicated that the presence of
a common PV manifold was not prognos-
tically significant for arrhythmia recur-
rence.?"?

Despite the extensive research on the
outcomes of catheter ablation, identifying
new predictors of arrhythmia recurrence
is crucial for better patient selection and
long-term outcome prediction. It is partic-
ularly important to carefully monitor pa-
tients with altered PV and LA anatomy and
schedule them for repeat catheter abla-
tion as necessary. This approach can help
predict the maintenance of normal sinus
rhythm without recurrence of arrhythmias
for many years.

All studies show that phrenic nerve
palsy is the major complication associated
with CBA, occurring in the range of 2.7-
12.7%.%2% In this study, using a 24-hour
Holter recording for rhythm monitoring
in patients may have been a major lim-
itation. This method of monitoring might
not detect symptom-free episodes of
paroxysmal atrial fibrillation. We had to
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use this method because many patients
could not be given long-term ECG re-
cording devices.

Limitations: The study used 24-hour
Holter ECG monitoring, which may not
be sufficient to capture asymptomatic
short paroxysms, but is more accessi-
ble and convenient for a large cohort of
patients. Also, this study describes the
experience of one center and we can't
generalize the findings of this research.
Future research with a larger number of
studies and more standardized method-
ologies would be beneficial to confirm
and extend these findings.

What's known? Pulmonary vein iso-
lation is a well-established treatment for
atrial fibrillation, with catheter-based
methods like radiofrequency ablation
and cryoballoon ablation being widely
used. CBA, in particular, is known for
its shorter procedure time, ease of use,
and reproducibility. Despite advance-
ments in these techniques, arrhythmia
recurrence remains a significant issue
for many patients. Previous studies have
investigated various factors, such as co-
morbidities, AF type, and left atrial size,
which contribute to the recurrence risk
after ablation. However, the impact of
anatomical variations in the pulmonary
veins on AF recurrence has been less
thoroughly examined.

What’s new? This study provides
new insights into the role of altered
pulmonary vein anatomy as a predictor
of AF recurrence following cryoballoon
ablation. It highlights that specific ana-
tomical features, such as the presence
of a left common pulmonary vein and
additional pulmonary veins, significant-
ly increase the likelihood of AF recur-
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1949 ropy B ropone benopeueHcke Kpac-
Hogapckoro kpas, Poccuiickon @epepa-
LM1s, N0 HAaLMOHANbHOCTU — Fpek.
ObpasoBaHue Bhiclee - B 1966 rogy no-
ctynun B AKTIOBMHCKMIA rocymapCTBeH-
HbI MEAULMHCKUIA MHCTUTYT, B 1973 roay
yCMewHo OKOHYMA yKasaHHoe y4yebHoe
3aBefeHMe Mo crneumnanbHoctTn «Jleyeb-
Hoe [eno» W nonyyun keanudukauuio
«Bpau».

TpynoByto AeAaTenbHOCTb Havan Bpa-
4yoM ckopoi nomowwn Kbi3blNopAMHCKON
ropogckon BonbHuubl B 1973 ropy, B
deBpane 1976 ropga ctan xupyprom ro-
poackon HonbHUUbI N21, ¢ mapta 1980
roga — xupyproM Kbei3blnOpANHCKON To-
poackon 6onbHUUbI, ¢ 1996 no 2017 rop
— 3aBefyLWnIi XMPYPruyecknm oTaene-
Huewm, ¢ 2017 ropa - Bpay xupypr, ¢ 2019
rofa - pabotaeT Bpa4yoM XMpyproM-KoH-
CYNIbTAHTOM.

3a rogbl paboTbl MofioAbIM Cneuun-
anuctom 0. K. ®oTnagm 6bin rnaBHbIM
Bpa4yoM ropoackon bonbHmubl 6bin OMa-
poB EpHuas Omapynel, a OpasoB KannaH-
bek banukbanynsl - 3aBefyloLWMM XMpyp-
rmyecknm otoenexveM. Mpu nogpepxke
3TUX KBaNMPULMPOBAHHBIX PyKOBOAUTE-
nen KOpuin KyabMny nosHan Bce TaWHbl
M HanpasfieHUs MefUUMHCKON cdepbl.
Bpay, NofroToBAeHHbIR 3TUMKN NOLBMMU,
HEeCOMHeHHo, bymeT nyywum B obnactu
MeauUMnHbI. OgHaKo, He orpaHMyYnMBasCh
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3TuM, bnarogapsa csoen nobosHaTesb-
HOCTW, B X0[le COBEpLUEHCTBOBAHMS CBO-
MX 3HAHWIN, OH MOCTOSIHHO MOBbILIAN UX B
CTpaHax panbHero u bnuxHero 3apybe-
Xbsl, B 4yacTHocTu: B MockBe, Poccuu, B
ropogax Kasanu, Pecnybnuka TatapcTaH,
B ropoae Yde, bawkopTocTaH, B ropoge
XapbkoBe, YKkpanHa, ocBanBaBas coBpe-
MeHHble MHHOBaL MK B 0611aCcTn Xxmpyprum
CBOEro BpeMeHW K nomoras 60fbHbIM
BCTaBaTb Ha HOIK.

HOpuin Ky3bMn4y 4eCTHO U [OCTOMHO
BbIMOJIHAN CBOW cNy>KebHble 0693aHHO-
CTV ¥ nepBbiM B BONbHULE NMPUMEHUN
COBpPEMEHHbIN AMArHOCTUYeCKUA 1 ne-
4yebHbIN MeTod Nanapockonuu, Mo3Bo-
NSOWNIA  BbINONHATL BaroTOMUYecKue
onepauuu nNpuv neyveHuu €3B XKenyaka
M OBEeHafuaTUMNEepCTHOM KULIKK, BbISiB-
naTb 3aboneBaHWs OpraHoB TPyLHOM U
OptoLHOM NONIOCTN, OPraHoB C MOMOLLbIO
CneumnanbHoOro oNTUYECKOro MHCTPYMEH-
Ta, U B TO XK€ BPEMS OH peann3oBas MeTo-
Obl JINHTOHa Npw BbINOIHEHWN ONepaLmii
NPV NaToNornax BepTUKaabHbIX FPaHnL, 1
BbIMOJIHEHMM OMepaLynii Ha CUHUX BeHax
HOI, @ TakXXe He ycTaBaj pyKOBOLWUTb U
obyyaTb MoSOAbIX XMPYProB.

BblcokoknaccHbIM  XMPYpr-KOHCYb-
TaHT, KBaNMMbULMPOBAHHLIN Bpay, Yeno-
BeK, 3aC/y>XUBLIMNA WCKpeHHIo bnaro-
JapHocTb cpeau Hapoga. H0pun Kysbmuy
- OQMH U3 Bpayen, NepeHecLUNX B Xone
OKa3aHWs MeVLMHCKON MOMOLLM MHO-
XKEeCTBO Cepbe3Hbix onepauunn, u, bnaro-
[,aps CBOeMy MacTepcTBY, MOMOI MHOTUM
naumMeHTOM. Y Hero Takxe CUIbHO pa3Bu-
Ta MHTynuma, bnarogapsa Yemy U CBoemy
OMbITy, OH TOYHO CTaBWJ AMarHo3 nauu-
eHTa, UCMoNb3ys CBOK MacTepCTBO ANiA
BbIMOJIHEHMS CNIOXHbIX BUA0B onepauui
1 B 0OLLEN CIOXKHOCTW NPUHAN y4acTue B
okosio 10 000 onepauymsax.

o ero nokasaHWsM, NocTaBfieHHblE
MM OMarHo3bl KaXKAabl pa3 NoATBepKAa-
ANCb. 3TO KOHEYHO NPUXOAUT C HaKo-
NSeHHbIM onbITOM, Bnarofaps LONron u
ynopHow paboTe.

KeanuduumposaHHbin Bpay Hpwuin
KysabMuy n3BecTeH B Hapope Kak «Bpauy
C 30J710TbIMU pyKaMm».



3a CBOW MHOTOJIETHUMN N YeCTHbIN
TPYA OH MONYyYMUST MHOXEeCTBO Harpap, B
2018 ropy HarpaxpeH Mefanbto «3050-
Ton poktop». B 2023 romy HarpaxpgeH
«3HaKoM oTnmuma» MuHucTepcTBa 34pa-
BooxpaHeHusa Pecnybnunkun KasaxcraH.
KoHcynstaHT-xupypr poktop ®otmanwn
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HOpuir Ky3bMumy - Bpay, KOTOpbI He ycTa-
eT 0byyaTb M HaNpaBATb UAYLLMX 33 HUM
MOJIOZbIX CMeLManncToB, 4aBaTb COBETHI
1 0Ka3blBaTb MEAULMHCKYHO MoMoLLb. Ye-
JI0BEK, MOMb3YLLKIACA YBaXeHWEM cpe-
OV Konner u 6naropapHocTbio OT naum-
EHTOB.
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Xupyprudyeckasa cnyxba Pecny-
6nnkn KasaxctaH noHecna HeBOCMOJ-
HumMyto yTpaTy. C rnybokuM coxkaneHnem
coobuwaeM o6 yxome M3 XM3HMBbIAAO-
LLLerocs xumpypra v y4éHoro, ogHoro us
OCHOBOMOJIOXXHWUKOB XUPYPrun MneyeHu,
KENYHbIX NyTeNn WU NoAXKenynoYyHon xe-
ne3bl KazaxctaHa, ocHoBaTens bonbluomn
XVMPYPru4eckon LIKoAbI, npeacenaTens
KasaxctaHckoro obuwectsa Xxupypros,
JlaypeaTta lNocynapctBeHHol npemumn Pe-
cnybnunkmn KasaxcraH, goktopa MeanumH-
ckux Hayk, npodeccopa CEMCEMBAEBA
MAHACA AXMET>XXKAPOBUYA.

MaHac AxmeTmxaposuy CeliceMba-
eB poawuncs 2 uioHsa 1950 roga B ropoge
KaparaHpga. lNocne okoH4YaHUA cpefHen
LWKOMbI MOCTYNuUA Ha nevyebHbln dakynb-
TeT CeMMManaTMHCKOro rocyAapCTBEH-
HOrO MeANLMHCKOr0 MHCTUTYTa, KOTOPbI
okoH4mMn B 1973 r.C 1974 1. no 1977 r. pa-
BoTan BpavyoM-xmMpyprom, 3aTem 3asepy-
loWwmnM otneneHmeM bonblieHapbiMcKon
panioHHOW BonbHMUbl BocTouHo-Kasax-
cTaHckon obnacTtn. B 1977-1978 rr. M.A.
CericembaeB paboTan xmpyprom B oTge-
JIeHUW 3KCTpPeHHOM xupyprun LleHTpans-
HOM rOpOACKOMN KIAMHMYECKON BonbHMLbI
r. AnmaTel. B 1978 r. nepewen Ha ponx-
HOCTb 3aBefylLlero XMpypruyeckmm
oToeneHnem PecnybnukaHckoro KianmHu-
yeckoro rocnutang mHBanmpoB OTeue-
cTBEeHHOW BOMHbI (r. Anmathl). C 1980 r.
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no 1991 r. - Hay4HbIN COTPYLHUK, @ 3aTeM
CTapLUMIA HayYHbIA COTPYAHUK OTAENEHNS
XVPYPrun MeyvyeHun, >KenyeBblBOAALLMX
nyten n nogykenynoyHon >xenesol HUU
KJAMHWYECKON N 3KCMepUMeHTanbHON XM-
pyprum uM. A.H. CeizraHosa (r. Anmarsl).
B 1988 r. 3awntmn KkaHAMOATCKYO OWUC-
ceptaumto «Bbibop paunoHanbHol Xu-
PYPrMYecKoM TakTUKW MpU CTONKOW Me-
xaHunueckow xentyxe». C 1991 r. no 1998
r. — 3aBefylLlniA oTAeNoOM Topakoabao-
MWHaNbHOW XWPYPruM TOro Xe yypex-
aeHusa. B 1995 r. 3awuntnn gokropckyto
avccepTaunio «AnarHocTnka v Xmupypru-
yeckoe JieyeHWe MOCTXONELUUCTIKTOMMU-
yeckux 3aboneBaHuin».

B 1988 r. Manac AxMeTxapoBuy u3-
BpaH uneHoM-koppecnoHaeHToM Hauwm-
OHanbHoOM akageMmm Hayk PK. B 1997 r.
M.A. CenicembaeBy NpUCBOEHO Yy4yeHoe
3BaHuWe npodeccopa MeAnLMHbL. B 1998-
2001 rr. aBnganca 3aBefyLWMM oThene-
HUEM XMPYPrun nevyeHu, >XenyeBbliBOAS-
WX NYTEN M NOOXKESYAOYHOW Xenesbl, C
2001 r. no 2003 r. - gupekTop HayuHoro
ueHtpa xupyprum um. A.H. CbisraHosa.
B 2003-2008 rr. - HavanbHuk Pecny-
BAMKaHCKOr0o KJIMHMYECKOro rocnutans
nuBanunzos OTevyecTBEHHON BOWHbI I. Anl-
MaTbl. C 2008 no 2010 r. BHOBb 3aBefo-
Basl OTLENIEHNEM XUPYPIUN NEYEHW, XKEN-
4eBbIBOAALLMX NYTEN U MOAXKENYA0YHON
Xenesbl HaunMoHanbHOro Hay4YHoro LeH-
Tpa. C 2010 r. no 2011 r. M. A. Cencem-
DaeB Ha3HauyeH reHepanbHbIM OUPEKTO-
poM AO «HHLX nm. A.H. CbizraHoBa», a
B 2011 r. Manac AxmeTxapoBu4y nsbpaH
npencepateneM coseta gupektopos AO
«HHUX nmM. A.H. CbizraHoBa».

C ero uMeHeM CBfI3aHbl BCE OCHOB-
Hble gocTmxeHna HHUX nm. A.H. Cbizra-
HoBa B 06/1acTV XMPYprum neyeHu, xxeny-
HbIX MyTern W MOAXKeNnyLOYHOW >Xenesbl.
ABnadacb copaTHUKOM U yyeHUKoM M.A.
Annesa, MaHac Axmemxaposuy Cein-
cembaeB c nepsbix net paboTbl oTAENE-
HWS PYKOBOAMWA 3KCMEPUMEHTaNIbHbIMU
N KIMHUYECKUMWU WCCNIef0BaHUSaMU MO
npobnemMaM fieyeHUs Xen4yHo-KaMeHHON
fonesHn M ero OCIOXHEHUN, ATPOreH-
HbIX MOBPEXAEHUN XeNYHbIX NyTewn, no-
CTX0NELUCTIKTOMUYECKUM  CUHAPOMOM,
o4yaroBbIX U AnPdy3HbIXx 3aboneBaHun
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nevyeHn n nogykenypo4vHon xenessl. lNog
pykosogctBoM M.A. CeicembaeBa u3-
y4anucb u paspabatbiBanucb cnocobubl
MaNlOMHBA3UBHbIX M MYHKUMOHHbLIX CMO-
coboB neyeHus, PEKOHCTPYKTUBHbLIX U
BOCCTAHOBMWTENbHbIX OMepaLmii Ha XXeny-
HbIX NyTAX.

Bonblwag nccneposatensckasa pabo-
Ta Oblnia NpoBefeHa No N3y4yeHunto Crnoco-
60B NneYeHns 0CNIOXKHEHHOTO U HEOCNIOXK-
HEHHOro 3XMHOKOKKO03a neyeHu. LleHTp
NPOBOAWS UCCIef0BaHMS MO UCMOMb30-
BaHUWIO pasfinyHbIX cnocobos obpaboTku
OCTaTO4YHbIX MOJIOCTEN C UCMOJIb30BAHU-
eM flasepa, INEeKTPUYECKMX, MSTa3MEHHbIX
N KPUOTEHHbIX TEXHOM0MMIA, Bbinu paspa-
6oTaHbl 1 ycoBEpPLUEHCTBOBAHbI METOAbI
NX NpOBEeEHUS.

Mo pykoBOACTBOM U HEMOCPEACTBEH-
HoM yuyactum M.A. CelicembaeBa, LleHTp
04HUM M3 nepBblx B KasaxcTaHe Havan
nccnefoBaHus no npobnemam neveHus
LMPPO30B NeYeHn y B3pOCSbIX U feTeN.

bonblwon obbeM nccnegoBaHuin bbin
MOCBSALEH U3YYEHWUIO U BHEAPEHUI pe-
3eKUMOHHbBIX W PEKOHCTPYKTUBHO-Ma-
CTUYEeCKMX onepauunin npu 3aboneBaHu-
AX NOMAXKENYL0YHOM >Kene3bl, HauMHag C
MNCMNOJNIb30BaHWA MaJIOMHBA3MBHbIX CMo-
coboB M [0 06bEMHbLIX PEKOHCTPYKTUB-
HO-BOCCTAHOBUTEJIbHbIX BMELIATe IbCTB.

Mop pykosogcteom M.A. Ceiicembae-
Ba LleHTp akTMBHO BHeapsn nanapocko-
NMYeckne TeXHONI0rMmM B renaTonaHkpea-
TobunnapHy xupypruto.

M.A. CencembaeB aKTMBHO MNpPOBO-
OVN opraHusaTtopckyto paboTy, B Teue-
HWe MHorux net pykosoaun ObuiecTBoM
Xupypros r. AnMatbl 1 AnmMaTmHckon 06-
nactn. B 2015 r. usbpan lpe3snpeHTom
PecnybnnkaHckoro obuecTBeHHOro 06b-
efvHeHns «KasaxctaHckoe obuiecTBo
XVPYProB».

HayuHo-npakTunueckyto nesaTenb-
HOCTb COBMeLLAN ¢ nejarormyeckon ge-
ATENbHOCTbIO, B KavecTBe npodeccopa
xupyprudeckux kadbenp MemULUHCKUX
YHUBEPCUTETOB, YMUTaN eKLMN U NPOBO-
LV CEMUHaphI.

ABTop bonee 350 HayuyHbIx paboT, B
ToM yucne okono 160 HayuyHbIX cTaTew,
onybNMKOBaHHbIX B BeAyWMX Hay4HbIX
ypHanax KasaxctaHa u Poccun, 9 Mo-
Horpaduim N MeTofMYeCcKnX pyKoBOACTB,
70 aBTOpPCKUX CBUAETENLCTB Ha M30bpe-
TeHve (MONOXMTENbHLIX MNATEHTOB Ha
nsobperenns PK). log pykosoacTsom
npogdeccopa M.A. CelicembaeBa 3auiun-
lweHo 7 pokTopckux u 15 kaHAMAaTCKmX
AvccepTauunn.

3a Bk/iag B pa3BuUTMe 34paBooxpa-
HeHus n TpypnoBble 3acnyrn M.A. Cen-
ceMmbaeB HarpaxgeH [loyeTHon rpamo-
Ton lMpe3npeHta Pecnybnmkun KasaxcraH
(1995 r.), HarpyaHbIM 3HAaKOM «OTNIUYHMK
3npaBooxpaHeHusa PK» (2006 r.), opae-
HoM uM. H.W. Muporosa (2011 r.), «3ono-
To Mepanbto» KasaxcTaHcKon accoum-
auuy sngockonuuyeckux xmpypros (2013
r.), megansio «<Erbek apaarepi» (2017 r.).
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