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Abstract

We present a case of a successful two-step surgical treatment
of a low body weight premature newborn (weight of 1140 g)
who underwent emergency surgical repair of aortic coarctation
and closure of ventricular and atrial septal defects at the age
of 7 months. In the end, the multi-staged strategy comprising
the emergency repair of the coarctation and the subsequent
intracardiac correction in the premature newborn turned out
to be safe and effective. This may serve as encouragement to
employ similar promising treatment methods for borderline
low body mass newborns in the future.
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Introduction

Critical coarctation of the aorta (CoA) is a duct-depend-
ent congenital heart defect found in newborns, which ne-
cessitates surgical treatment immediately after diagnosis.
Aortic coarctation usually coexists with other forms of
aortic arch hypoplasia, as well as with intracardiac defects,
the most common of which are ventricular septal defect
and bicuspid aortic valve. The coexistence of aortic coarcta-
tion, mitral valve stenosis and subvalvular aortic stenosis
is called Shone’s syndrome [1, 2]. Contemporary therapy
of choice is a surgical intervention aimed at augmenting
the aortic arch, repairing the coarctation, and correcting
other intracardiac anomalies during a single procedure
[1]. The patients referred for surgery are usually critically
ill newborns, with blood supplied to the lower parts of
the body through patent ductus arteriosus (PDA) main-

Streszczenie

W artykule opisano dwuetapowe leczenie kardiochirurgiczne
przedwczednie urodzonego noworodka o masie ciata 1140 g,
u ktérego rozpoznano koarktacje aorty i ubytek w przegro-
dzie miedzykomorowej oraz ubytek w przegrodzie miedzy-
przedsionkowej. W 11. dobie zycia dziecka wykonano plastyke
koarktacji aorty ze wskazah zyciowych, a nastepnie w wieku
7 miesiecy zamknieto ubytek w przegrodzie miedzykomoro-
wej i ubytek w przegrodzie miedzyprzedsionkowe]. Przyjeta
strategia leczenia etapowego u opisywanego dziecka byta bez-
pieczna oraz skuteczna i moze w przysztosci znalez¢é zastoso-
wanie w leczeniu wczesniakéw z wrodzonymi wadami serca
i graniczne niska urodzeniowa masa ciata.

Stowa kluczowe: koarktacja aorty, hipoplazja tuku aorty, wczes-
niactwo, wrodzone wady serca, kardiochirurgia dziecieca.

tained by intravenous prostaglandin E1 (PGE1). There is
clear evidence that the extent of aortic arch hypoplasia, low
body weight, and the prematurity of the referred newborns
are independent risk factors for surgical treatment and in-
crease the likelihood of future local restenosis [2].

There are several alternative strategies of care for pre-
mature low body weight infants with aortic coarctation.
The most common method is based on prolonged PGE1
treatment to enable the infant’s growth, while surgical in-
tervention is postponed [3]. There are, however, reports of
percutaneous and hybrid interventions in borderline infants.

We present a case of successful two-step surgical treat-
ment of a low body weight premature newborn who under-
went emergency surgical repair of aortic coarctation with
a weight of 1140 g as well as the closure of ventricular and
atrial septal defects at the age of 7 months.
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CASE REPORTS

Case study

A male premature newborn (body weight of 1140 g,
born after 28 weeks of gestation) was admitted to the De-
partment of Pediatric Cardiac Surgery in Gdansk (Poland)
on the 11t day of life. The initial diagnosis was critical aor-
tic coarctation (CoA) and ventricular septal and secundum
atrial septal defects (VSD + ASD Il). The infant suffered
from grade I/Il intracranial hemorrhage and bronchopul-
monary dysplasia, and was mechanically ventilated from
birth. Continuous prostaglandin E1 (Prostin) infusion was
administered at the Department of Neonatology in Gdansk.
Precise preoperative echocardiography showed a perimem-
branous VSD, a secundum atrial septal defect with unre-
stricted left-to-right shunts, a bicuspid aortic valve without
any symptoms of dysfunction, and critical aortic coarc-
tation. The distal part of the aortic arch was hypoplastic
(below 1/3 of the diameter of the ascending aorta) with
typically localized 1.5 mm stenosis of the isthmus, without
patent arterial duct (Fig. 1). The infant was ventilated dur-
ing the admission. Despite abdominal distortion and clini-
cal suspicion of imminent necrotizing enterocolitis (NEC),
the critical laboratory test results were borderline normal.

The infant was referred for emergency surgical coarcta-
tion repair, although there were some doubts as to the pos-
sibility of transient mesenteric ischemia and abdominal
deterioration. Finally, the procedure of coarctation repair

with extended end-to-end anastomosis was performed on
the 11t day of life with complete cross-clamping of the aor-
ta in normothermia using left posterolateral thoracotomy
access; the postoperative course was uneventful. The duct-
al tissue was resected with a macroscopically confirmed
margin of normal aortic wall [4].

During the interstage period, the patient received com-
prehensive therapy for respiratory disturbances resulting
from bronchopulmonary dysplasia, presenting as dyspnea
at rest, mild cyanosis and mild hypercapnia. The blood
flow through the VSD was left-to-right, exhibiting an echo-
cardiographic pattern characteristic of left atrial and left
ventricle enlargement. The echocardiographic assessment
of pulmonary artery pressure indicated elevated pressure
with dynamic inflow to the left atrium, as well as left atrial
enlargement.

Finally, the child underwent a successful procedure of
closing the ventricular and atrial septal defects with early
childhood caries (ECC) at the age of 6 months, when he
reached the body weight of 4 kg. Despite the bronchopul-
monary dysplasia observed on a chest X-ray (Fig. 2),
the postoperative period was uneventful.

Discussion

The premature infant with critical coarctation was
referred for emergency surgery despite low weight and

Fig. 1. Echocardiography — suprasternal color Doppler image of the patient showing the coarctation of the aorta (arrow): preoperative
(A) and postoperative (B) view
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Fig. 2. Postoperative chest X-ray showing the symptoms of diffuse
bronchopulmonary dysplasia

the risk of additional complications resulting from pre-
maturity. The decision to perform a surgical intervention
was the only possibility in the case an infant who weighed
1 kilogram and did not meet the criteria for percutaneous
balloon plasty or stent implantation [2]. It is not uncom-
mon for borderline patients who are treated pharmacologi-
cally and have no real option of surgery to deteriorate de-
spite the use of maximal conventional therapies. Following
the few available reports, we decided to operate on the in-
fant in spite of the increased risk resulting from the ex-
tremely low body weight [5, 6].

Different operative methods are used for ductal tis-
sue resection with aortic arch anastomosis. The common
elements include posterolateral left-sided thoracotomy ac-
cess, complete aortic cross-clamping, and, in the majority
of cases, normothermia [2]. Extended end-to-end anasto-
mosis, the most popular of these methods, was the tech-
nique of choice, which enabled the repair of the coarctation
and the subsequent augmentation of the aortic arch.

The two-stage strategy to repair the coarctation, without
PA banding during the first stage, appeared safe and effec-
tive. The intracardiac repair by means of cardiopulmonary
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bypass was postponed until after the infant reached a more
optimal body mass and appropriate ‘corrected’ age. The pa-
tient underwent regular interstage examinations in the de-
partment in order to coordinate optimal therapy plans.

In the presented case, the two-step strategy was un-
dertaken because of the prematurity and low body weight
of the infant, as well as the coexistence of critical aortic
coarctation and aortic arch hypoplasia, which necessitated
the surgical repair of the arch. The intention was to avoid
the potential adverse effects of peripheral vascular access
used for palliative balloon plasty or stent implantation.
The strategy based on prolonged prostaglandin therapy
was inadvisable because of the mentioned early PDA clo-
sure which did not respond to pharmacological treatment.

Conclusions

Ultimately, the multi-staged strategy comprising the emer-
gency repair of the coarctation and the subsequent intracar-
diac correction in the premature newborn turned out to be
safe and effective. This may serve as encouragement to em-
ploy similar promising treatment methods for borderline low
body mass newborns in the future. Percutaneous or hybrid
strategies were deliberately abandoned despite the fact that
the authors had had positive personal experience with these
methods, because the associated risk of complications related
to peripheral vessels and surgical access in a low body weight
newborn seemed too high.
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