Truba Y./ Comparison Between Balloon Angioplasty and Surgical treatment for Native Coarctation of the Aorta... 93

YK 616.132-053.2-089.819.5

Comparison Between Balloon Angioplasty and Surgical treatment
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Coarctation of the aorta (CoA) is a discrete stenosis of the proximal thoracic aorta. The common clinical pattern
is congestive heart failure in infancy. Treatment methods include balloon angioplasty (BA) and surgical repair in
this age group. Percutaneous balloon angioplasty is a less invasive method for the repair of discrete coarctation but
remains controversial as a primary treatment strategy for a native coarctation. This study aimed to compare the
effectiveness and outcome of balloon angioplasty and surgical repair in infants with coarctation of the aorta younger
than one year old.

Methods. Between January 2011 and December 2017, 59 patients with native aortic coarctation were treated in
National Amosov Institute of Cardiovascular Surgery. This retrospective study evaluated the results of the two methods
in patients younger than one year old with the diagnosis of coarctation of the aorta. Group 1 included 18 patients who
accepted balloon dilatation for discrete coarctation. Group 2 included 41 patients who underwent surgical resection
with end-to-end anastomosis. Patients with complex cardiac anomalies were not included in this study.

Results. Immediate results revealed no significant difference in the effectiveness of the two methods (p value =0.06).
While the rate of recurrent coarctation was significantly lower in the surgery group [l (2,4%) vs. 13 (72,2%),
p value =0.0017]. The mean hospital stay was 6.413.6 days in the balloon angioplasty group and 21.5%8.7 days in
the surgery group, which constitutes a significant statistical difference (p value <0.05). Aneurysm formation was not
encountered.

Conclusion. Both surgical repair and balloon angioplasty for native coarctation of the aorta in infants were effective
and beneficial. These data suggest that balloon angioplasty can be acceptable alternative to surgical treatment but due
to the high level of recoarctation this method may be considered in critically ill infants with congestive heart failure
as a primary palliative procedure. The limitations of this study were its retrospective, nonrandomized nature, and
smaller case numbers.
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Coarctation of the aorta is one of the most common
lesion in congenital heart disease that occurs in 4 to 6%
of patients with congenital heart disease, with males being
more frequently affected than females and represents a
spectrum of aortic narrowing that varies from a discrete
entity to tubular hypoplasia [1]. This malformation first
described by Johannes Baptista Morgani in 1761 [2]. The
first surgical repair of patients with CoA was performed in
1944 by Crafoord and Nylin. In 1983, Lababidi performed
the first balloon angioplasty for coarctation of the aorta
[1, 2, 6]. Despite many years of experience the optimal
management strategy for native aortic coarctation in infants
is controversial.

Materials and Methods. Between January 2011 and
December 2017, 59 consecutive patients with native aortic
coarctation were treated in National Amosov Institute
of Cardiovascular Surgery. We divided these patients in
two groups according to the kind of treatment. Group 1
consists of 18 patients who underwent balloon angioplasty,
Group 2 consists of 41 patients who had a surgical

repair. CoA was diagnosed based on a combination of
clinical signs and Doppler echocardiographic findings
of typical coarctation flow patterns in the isthmus and
the descending aorta. If the juxtaductal coarctation
was a simple discrete lesion, balloon angioplasty was
recommended as a palliative procedure conferring time to
small critically ill infants to survive this critical situation,
because of immediate relief of the pressure gradient. We
began angioplasty by using balloons with a diameter equal
to the diameter of the isthmus. If there was inadequate
relief of obstruction, a larger balloon with a diameter
equal to the descending aorta at the diaphragm level was
selected. If the coarctation lesion was associated with long
segment stenosis, hypoplastic transverse arch, or tortuous
arch, the patients were selected for surgical aortoplasty by
end-to-end anastomosis.

Baseline characteristics of the patients, including
age, gender, weight, blood pressure. The median age was
97.9+10.8 days (range, 1 to 360 days) and the median weight
was 4.5+1.3 kg (range, 2.0 to 9.5 kg).
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Table 1
Patients characteristics

Table 2

Comparison of the study outcomes between the study
groups

Group 1
Balloon Group 2 Group 1
angioplasty Surgery Balloon Group 2
(n=18) (n=41) p value angioplasty  Surgery
Female/Male 6/12 10/31 0.3 (n=18) (n=41) p value
Age (month) 2.8+2.1 4.7£2.3 0.09 Peak pressure gradient (mmHg)
Weight (k 4.4%1.6 6.5%2.3 0.2 i
e e
P 59.3:18.7  574%165  0.56 P
gradient (mmHg) After 6 months 41.5%¢12.1 15.6%64  <0.05
Ejection fraction (%) 41.2%9.7 58.3%7.4 <0.05 After 12 months 48.3%16.5 18.7+9.7 <0.05
Ejection fraction (%) 63%7.2 67+8.6 0.26
Hospital Stay (days) 6.4+36 21587 <0.05
Transcatheter treatment was performed using standard Re-do PVOFEd“;e dueto 43 7579 1(24%)  <0.05
techniques. All procedures were performed under local recoarc.tatlon (Ist year)
Mortality 0 0 -

anesthesia with intravenous ketamine (1 mg/kg/dose)
for sedation. All patients received prophylactic antibiotic
treatment. Intravenous heparin (100 U/kg) wasadministered
during the intervention. A 4- or 5-Fr right coronary catheter
was passed into the descending aorta, and the pressure distal
to the CoA was measured. The catheter was then advanced
across the CoA and the pressure in the ascending aorta was
recorded. Aortograms were obtained from the lateral plane
and 15°1eft or right of the anterior oblique projection. The
diameter of the CoA, isthmus just above the CoA, and
the descending aorta to the level of the diaphragm were
measured simultaneously. A balloon with a diameter <1 mm
less than that of the isthmus, or not exceeding the diameter
of the descending aorta, was used. After careful positioning,
inflations of the balloon catheter were made using contrast
with short inflation times (<15 seconds). If there was no
significant change in the lesion or the systolic pressure
gradient across the CoA was still >20 mmHg, the next size
larger balloon was used. Technical success was defined as
an immediate reduction in peak systolic pressure gradient
across the CoA to <20 mmHg.

In surgery group lateral thoracotomy in the fourth
intercostal space was performed in all patients. The
descending aorta, as well as the left subclavian and carotid
arteries, were exposed and mobilized. The ductus arteriosus
was transected. During resection of the stenotic segment
of the aorta, care was taken to excise all ductal tissue.
Resection of the stenotic segment of the aorta and simple
end-to-end anastomosis were performed in all children in
the absence of proximal or distal hypoplastic aortic arch. In
small children, particularly in the presence of hypoplastic
aortic arch, our policy was to consider resection and end-
to-end anastomosis enlarged to the aortic arch (extended
end-to-end) as the first-line technique of surgery.

Results. 1. Immediate results. There was no mortality
in both groups. The comparisons of the study outcomes
are presented in Table 2. The mean pre-operative pressure
gradient in group 1 decreased from 59.3+18.7 to 17.5£7.4

mmHg post-operative (p<0.05). In group 2, the mean
pressure gradient was reduced from 57.4£16.5 to 14.2+6.3
mmHg (p<0.05). The mean hospital stay was 6.4£3.6 days
in the balloon angioplasty group and 21.5%8.7 days in the
surgery group, which constitutes a significant statistical
difference (p<0.05).

All complications that occurred within 30 days after
intervention are shown in Table 3.

Artery-section was required to get access to the femoral
artery in one patient following percutaneous intervention.
No difference in the length of the legs was noted in
subsequent follow-up. Two patients had chylothorax after
surgical aortoplasty and prolonged chest drainage. All
patients were treated conservatively. In the BA group, no
patient required blood transfusion. In the surgical group,
2 patients had anemia requiring blood transfusion after
surgery, 3 patients in the surgical group had lung atelectasis,
2 had chest wound infection. Overall, 22% of the surgical

Table 3
Complications within the 30 days after intervention
Group 1
Balloon Group 2
angioplasty Surgery
Complications (n=18) (n=41) p value
Intimal tear 1 0 -
Chylothorax 0 2 -
Wound infection 0 2 -
Aortic aneurysm 0 0 -
Atelectasis 1 3 -
Blood transfusion 0 2 -
Total 2 9 <0.05

complications
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group patients had at least one complication after surgery,
compared with 11% of the BA group patients (<0.05).

2. Follow up. All patients accepted a median follow-up
of 19 months (range, 8 to 48 months). Echocardiography
was performed to measure the peak transcoarctation gra-
dient every 6 to 12 months or when a weak femoral pulse
was noticed at follow-up. Recoarctation was defined as a
transcoarctation gradient >25 mmHg measured by trans-
thoracic echocardiography and >20 mmHg obtained during
a follow-up cardiac catheterization. The indications for re-
intervention included persistent large aortic arch gradient,
weak femoral pulse, and hypertension.

No mortality was encountered in this series. In group
1, recoarctation occurred in 13 (72.2%) patients. All
recoarctations were localised at the site of the former
coarctationridge and membranous. Neitheristhmusnorarch
hypoplasia was found. These children were under 3 months
at primary treatment. All patients underwent surgical repair.
In group 2, recoarctation occurred in 1 (2.4%) patient. This
recoarctation was found to be localised, limited to the site
of the anastomosis. Hypoplasia of the aortic isthmus and/or
arch was not encountered. Subsequently, BA was performed
successfully in this patient. No aneurysm formation was
encountered in this series.

Discussion. Surgical repair has provided adequate
treatment for patients with this malformation since
Crafoord described a successful repair of patients with CoA
in 1946 [1, 2]. Balloon angioplasty has been proposed as a
viable alternative to surgery in primary treatment of CoA in
1982 [1, 2]. In spite of disappointing results of BA in initial
reports, subsequent experience appears favorable, although
the necessity of long-term follow-up continues to exist.
However, the number of studies comparing BA with surgical
repair is limited.

Significant reduction of peak-to-peak systolic gradients
can be accomplished with both surgery and BA, as shown
in literature [2, 4, 5]. Early mortality rate was also similar,
but BA revealed much higher rate of recoarctation in infants
as compared with those who underwent surgical repair in
reviewed literature [3—3].

Recoarctation as a late complication is found to occur
in 10—30% after surgery [2—6]. Varying occurrence of
restenosis has also been encountered after BA, ranging
from 11 to 60% |[1, 2, 4, 5]. This variation may depend on
specific aspects of surgical/angioplasty technique, including
patch material, extension of resection and balloon diameter.
The possible mechanisms in the process of recoarctation
related to these different techniques consist of inadequate
growth of the anastomosis, active fibrosis and narrowing
at the anastomotic site, thrombosis at the suture line, and

retention of abnormal, possibly ductal, tissue.In our study
Re-do procedure after balloon angioplasty was performed
with a greater incidence compared with the surgery group.
The reintervention in BA group was performed at a mean
4.512.1 of 2 to 12 months after initial intervention for CoA.

In our study, BA was associated with a high success
rate, low complication rate, and short hospital stay. These
results may suggest BA as a first-line therapeutic option
in the management of discrete CoA in critically ill infants
with congestive heart failure. Similar experiences were also
reported by other investigators [4—6]. The present study
showed that BA was as efficacious as surgery to provide
immediate gradient relief following the procedure in a wide
spectrum of patients diagnosed with CoA.

Conclusions. We conclude that both surgical repair and
balloon angioplasty for native coarctation of the aorta in
infants were effective and beneficial. These data suggest
that balloon angioplasty can be acceptable alternative to
surgical treatment but due to the high level of recoarctation
this method may be considered in critically ill infants with
congestive heart failure as a primary palliative procedure.
The limitations of this study were its retrospective,
nonrandomized nature, and smaller case numbers.
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MopiBHAHHSA pe3ynbTaTiB 6aNIOHHOT AHFONAACTUKM TA XipypriYHOro NiKyBaHHA KOApKTauii
A0pTH Y HEMOBNAT

Tpy6a 4. 1., A3topuii I. B., Asuenko B. J1., NMnucka O.1., ImaHos €., JlasopuwmHeup B. B.
Y «HaujioHanbHWiA IHCTUTYT cepLeBO-CyAMHHOI Xipyprii imeHi M. M. AMocoBa HAMH» (KwiB)

Koapkrattist aoptu (CoA) — 11e AMCKPETHUI CTEHO3 MPOKCUMAIBHOTO BillALITY IpyAaHOi aopTh. MeToau JiKyBaHHS B
NaHilil BiKOBiH rpymni BKJIIOYAIOTh OAJIOHHY aHTIOIUIACTUKY Ta XipypriyHy Kopekilito. bajoHHa aHrioniacTuka — MajoiH-
Ba3WBHMUI1 CTIOCIO KOpeKIlii TMCKPeTHOI KOapKTallii, aje 1eil MeTO/ 3aJIUIIAETHCS CYTIEPEWINBUM SIK CTpATETisl IEPBUHHOI
Tepartii.

Merta aochaimKeHHs] — MOPiBHSAHHS €(PEeKTUBHOCTI Ta pe3y/IbTaTiB 0aJTOHHOI aHTIOTJIACTUKY Ta XipypriYHOTO KOPEKILil
KOapKTallil a0pTU Y HEMOBJISIT.

Marepian i meTomu. Y nepion i3 ciunst 2011 o rpyaens 2017 poky B 1Y «HalioHanbHUI iIHCTUTYT CepLIEBO-CYAMHHOT
xipyprii imeHi M. M. AMocoBa HAMH» obcTexxeHo 59 nalieHTiB i3 koapkTailieto aoptu. [anieHtu 6yau po3nineHi Ha 1Bi
rpynu: Tiepiia rpymna — 18 maiieHTiB, SIKUM BUKOHAJIM OaJJOHHY OujlaTallilo KoapKTallii aopTH; Ipyra rpyrna — 41 naiieHT,
SIKUM BUKOHAJIM XipypriuHy Kopekuito. [TaiieHTn 3i ckimamHUMu CyIyTHIMU BHYTPIiILIHbOCEPLIEBUMU aHOMAJIiSIMU CepIIs
IO 1IbOTO JOCJIIIKEHHS He Oy BKJIIOUEHI.

Pesynsratn. BesrnocepenHi pe3yasraTy He BUSIBUIIA CYTTEBOI Pi3HUI B €(eKTUBHOCTI ABOX MeTodiB (p=0,06). V¥ Toit
caMMii yac BiICOTOK peKoapKTallil OyB 3HaYHO HVXYMM y IpyIi Xipypriunoro mikyBaHHs [1 (2,4%) npotu 13 (72,2%),
p=0,0017]. CepenHniit TepMiH nepeOyBaHHS B JIKAPHi CTATUCTUYHO BiAPi3HSIBCS i cTaHOBUB 6,413,6 OHi B TpyITi aHTiO-
ractvku Ta 21,5+8,7 aHi B rpymi Xipypriunoro jiikyBaHHs (p<0,05). AHeBpu3M y Miclli KOpeKllii He 0yJI0 B 000X TpyIiax.

BucHoBku. Sk XipypriyHa Kopekilisi, Tak i 6aJJOHHa aHTiOIJIaCTMKa KOapKTallii a0pTH Y HEMOBJISIT Oysia e(heKTUBHOIO
Ta Mayia qoopuii 6e3mocepenHiit pesynsrar. [IpoBeaeHe nOCTimKeHHS BKa3ye Ha Te, 10 OaJIOHHA aHTIOIIaCTHKAa MOXKE
OyTU MPUITHATHOIO aJETEPHATUBOIO XipyprivHOMY JIIKyBaHHIO, OJHAK 4Yepe3 BUCOKHUU piBEHb peKoapKTallii IIei MeTO
MOXXe OyTY BUKOPUCTAHUM Y XBOPUX i3 KPUTUYHOIO KOAPKTAIli€I0 aOPTU, O3HAKaMU BUPaXKeHOI CeplieBOi HEAOCTaTHOCTI
Ta HU3bKOIO (hpaKili€ro BUKUIY JIiBOTO UTYHOUKA SIK MajliaTUBHA Mpolieaypa.

Karomosi caosa: koapkmauis aopmu, 6A10HHA aH2IONAACMUKA, HEMOBASIMA.

CpaBHeHHe pe3ynbTaToB 6A/IOHHO AaHTMONIACTUKU U XMPYPrMUYECKOro JIeYEeHUSI KOApKTauum
aopTbl y MIaAeHUEB

Tpy6a 4.1., O3topuin U. B., Obsayenko B.J1., Mnucka A.N., UmaHos E., JTasopuwmHel, B. B.
'Y «HaunoHanbHbIM MHCTUTYT CepAEYHO-COCYANCTON XMpyprm umMenmn H. M. AMocoBa HAMH» (KneB)

Koapxkraius aoptel (COA) — 3TO AUCKPETHBII CTEHO3 MPOKCUMAJIBHOTO OTJ/EJa TPYIHON a0pThl. MeTo/bl JIeueHUs B
JIAHHOM BO3PACTHON TPYIIIe BKIIOYAIOT GAJJIOHHYIO0 aHTMOTUIACTUKY Y XMPYPIHUECKYI0 KoppeKinio. bannonHas aHrmo-
IJIaCTMKA — MaJIOMHBAa3UBHBII CTIOCOO KOPPEKIIMK IUCKPETHOM KOAPKTAIIMU, HO 3TOT METOJ] OCTAETCS IPOTUBOPEYMBBIM
KaK CTpaTeryvs MepBUIHON Teparuu.

Iean ucciaenoBanuss — cpaBHeHMe 3¢ (GHEKTUBHOCTU U PE3YIbTaTOB OANIOHHOM aHTMOILIACTUKY U XUPYPrudecKou Kop-
PEKIMY KOApKTallUM aOpThl Y MJIAJICHIIEB.

Marepuaini 1 metoabl. B nepuon ¢ ssuBapst 2011 o neka6pp 2017 roga B I'Y «HaumoHanbHbBIIF MHCTUTYT CepACUHO-
cocynuctoit xupypruu umenu H. M. AmocoBa HAMH» o6cnenoBaHo 59 mauueHToOB ¢ KoapKraiuei aopThl. [1aiimeHTs
ObLTM pasfesieHbl Ha IBE TPYIIIILL: TiepBast TpyIna — 18 MmanreHToB, KOTOPHIM BBHITTOJIHWIN OaJUIOHHYIO AWJIATAIlAIo0 KO-
apKTalluM aopThl; BTOpas rpyrnma — 41 MalnueHT, KOTOPbIM BBIMOJHUIN XUPYPTUUYECKyI0 KoppeKiuio. [larmeHTsl co
CJIOKHBIMU COITYyTCTBYIOIIMMY BHYTPUCEPACYHBIMU aHOMAIMSIMU CEPAILia B 3TO MCCeN0BaHUE BKIIOUEHbI He ObUIH.

Pesynsratel. HenocpeacTBeHHbIE pe3yJIbTaThl HE BbISIBUIM CYILIECTBEHHOMN pa3HULIbl B 3 HEKTUBHOCTH JIBYX METOIOB
(p=0,06). B TO Xe BpeMs IPOLIEHT peKOapKTaIlM1 ObUT 3HAYUTETBHO HIKE B IPYITNe XUpyprudeckoro jeueHus [1 (2,4%)
nipotuB 13 (72,2%), p=0,0017]. CpenHuii cpoK MpeOBIBAHUS B TOCITUTAIE CTATUCTUIECKU OTINYAJICS W cocTaBu 6,413,6
IIHS B TPYIIIIE aHTUOIIACTUKY 1 21,5+8,7 mHs B rpymiie xupyprudeckoro jJedeHus (p<0,05). AHeBpr3M B MeCTe KOPpeK-
LIMK He OBLIO B 00X TpyMIlax.

BoiBoapl. Kak xupyprudeckast Koppekiiys, Tak 1 0ajUIOHHAs aHTMOIUIACTMKA KOApKTalluu aOpPThl Y MJIaJieHIIeB ObLiia
2 dexTUBHOI U UMeJa XOPOIIMil HEMOCPEACTBEHHBIH pe3yabrarT. [IpoBeaeHHOE UccieoBaHUE YKa3bIBaeT Ha TO, YTO Oal-
JIOHHasl aHTMOTUIACTUKA MOXET ObITh MPUEMJIEMOI aJIbTEPHATUBOM XUPYPrUIECKOMY JICUEHUIO, OJHAKO M3-3a BHICOKOTO
YPOBHSI pEKOAPKTAlIMU 3TOT METO MOXET OBITh MCIOJb30BaH y OOJIbHBIX C KpUTUYECKON KOoapKTallMel aopThl, IpU3Ha-
KaMU BBIPaKEHHOW CepIevHO HEMOCTaTOYHOCTY U HU3KOH (Dpakiireii BBIOpOca JIEBOTO XKeJyIovKa KaK MaTuaTUBHasK
rpouenypa.

Karouesnie caosa: koapkmayus aopmot, 6a410HHAS AHSUONAACIUKA, MAGOCHUbL.



