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SUMMARY

Introduction Combination of acute aortic dissection associated with aortic coarctation in pediatric
population is extremely rare. We are presenting a 12-year-old patient with these two conditions who

was successfully treated with two-stage surgery.

Case Outline A boy with no trauma history was admitted for chest pain. The diagnosis of acute aortic
dissection associated with aortic coarctation was established with echocardiography and computed
tomography angiography. Emergent surgery was performed - excision of the ascending aorta aneurysm
with supracoronary graft replacement and preservation of native aortic valve. Subsequently, through
posterolateral left thoracotomy, the patient underwent end-to-end aortoplasty for coarctation repair.
Conclusion Two-stage surgery provides favorable outcome in this rare, life threatening condition in the
pediatric age group. Native aortic valve was preserved and extra-anatomic bypass of aortic coarctation
was avoided. Further monitoring of aortic valve is mandatory.
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INTRODUCTION

Rupture of dissecting aneurysm is an excep-
tionally rare, life-threatening condition in chil-
dren and young adolescents [1]. Furthermore,
the combination of acute aortic dissection asso-
ciated with aortic coarctation in this age group
is sparsely reported. Infrequent pediatric re-
ports are mostly related to patients with Turner
syndrome and other connective tissue disorders
[1]. Co-existing aortic dissection and coarcta-
tion have been addressed in various ways.
There are several previous reports of two-stage
repair, as well as one-stage repair mainly using
extra-anatomic ascending-to-descending aortic
bypass. Hereby we present, to our knowledge,
the youngest patient with this condition treated
with staged procedures.

CASE REPORT

A 12-year-old boy with no previous medical
history was admitted for distressing paraster-
nal chest pain, accompanied with shortness
of breath and dizziness. There was no trauma
history. On clinical examination, radial pulses
were present, whereas femoral pulses were
barely palpable. A systolic murmur 2-3/6 was
noted in the precordium. Electrocardiography
indicated sinus rhythm with transitory ST ele-
vation during the episodes of chest pain. Trans-

thoracic echocardiography demonstrated hy-
pertrophied left ventricle, trivial incompetence
(+0.5/4) of bivelar aortic valve with annulus of
2.2 cm, and significant pericardial effusion.
Mitral valve was dysplastic but competent. A
posterior intimal flap was detected above the
aortic valve with an aneurysmal dilatation of
the ascending aorta (6 cm). Furthermore, the
coarctation of the aortic isthmus was demon-
strated with a gradient of 50 mmHg. A comput-
ed tomography scan showed identical findings
with the intimal flap extending below the origin
of the innominate artery (Figure 1).

With a diagnosis of type II aortic dissection
and associated aortic coarctation, emergent
surgery was performed through a median ster-
notomy. During routine anesthetic preparation,
arterial pressure lines were placed in the right
radial and left femoral artery. Upon pericardium

Figure 1. Computed tomography angiography: posterior
intimal flap in aneurysmatic ascending aorta



Two-stage surgical repair of type Il acute aortic dissection and aortic coarctation in a 12-year-old child

opening and draining of 600 ml of blood, grossly dilated,
dissected aorta appeared. The aortic annulus was not di-
lated. The aneurysmatic change was above the sinotubular
junction and stretched to 1.5 cm below the origin of in-
nominate artery. Single arterial cannulation was performed
high in the aortic arch, just below the innominate artery,
the right atrium was cannulated with a two-stage venous
cannula. Cardiopulmonary bypass was established with
systemic cooling to 28°C. Pressure in the femoral artery
was sufficient throughout the procedure (over 50 mmHg).
The ascending aorta was highly cross-clamped, opened,
and cardioplegia was infused in the coronary ostia.

The entry point of dissection was identified at the pos-
terior aortic wall 2 cm above the right coronary ostium
(Figure 2). The aortic valve was bicuspid, though it ap-
peared as competent and anatomically normal. After excis-
ing the aneurysm, aortic valve was preserved and resus-
pended with a double layer of Teflon felt inside and outside
the free margin of the proximal aorta. A 24 mm Dacron
graft was anastomosed here, whereupon saline injection
into the neo-aortic root demonstrated good aortic valve
competence. The distal ascending aortic anastomosis was
performed in the same manner with normal aortic wall
just below the cross clamp. At the end of the procedure,
after rewarming to 37°C, the patient was easily weaned off
cardiopulmonary bypass.

Figure 2. The entry point of dissection at the posterior aortic wall, 2 cm
above the right coronary ostium

Postoperatively, he was extubated the following morn-
ing. Postoperative echocardiography demonstrated hy-
pertrophied left ventricle with aortic valve insufficiency
of +2.5/4, and mitral valve insufficiency of +1.5/4.

After achieving full recovery during the same hospi-
talization, the patient was operated on for aortic coarc-
tation. Aortoplasty with coarctation resection and stan-
dard “end-to-end” anastomosis was performed through
left posterolateral thoracotomy at the fourth intercostal
space. Multiple collateral vessels of the descending aorta
were observed.

Postoperatively, the patient was extubated five hours
after the surgery. Intensive care unit stay was two days. The
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main postoperative complication was hypertension. He
was discharged on enalapril and metoprolol, ten days after
the second operation. Echocardiography demonstrated
reduction of both mitral (+1/4) and aortic valve regurgita-
tion (+2/4), good left ventricle function, and no residual
gradient at the place of aortoplasty.

At 24-month-follow-up, the patient is asymptomatic,
normotensive, still on metoprolol. Repeated echocardiog-
raphy showed no further progression of aortic and mitral
regurgitation, and no signs of left ventricle function de-
terioration.

DISCUSSION

The association between coarctation and aortic dissection
has been described in early studies of the natural history
of the aortic coarctation [2]. However, reports of this con-
dition in pediatric population are extremely rare [3]. The
usual onset of dissection is the adolescent period rather
than childhood, and, to our knowledge, this is the young-
est patient presented with this life-threatening condition.
The most common predisposing factors in children are
connective tissue disorders as Marfans, Turners, and type
IV Ehlers-Danlos syndrome. These disorders usually have
clear physical stigmata. None of those stigmata were present
in the described case, our patient had been practicing water
polo actively. Nevertheless, Hatzaras et al. [4] reported that
grueling physical activity with severe emotional stress are
clear precipitating factors of acute dissection. Furthermore,
swimming has been reported to precipitate acute aortic dis-
section in the absence of any predisposing factors [5]. We
can speculate that the mentioned factors, alongside with
idiopathic dilatation and hypertension due to coarctation,
were the main etiological factors for dissection.

The repair of aortic dissection in the presence of coarc-
tation comprises a few difficulties: decision on the optimal
timing and sequence of the surgical repair, optimal surgical
exposure, and perfusion techniques. Several surgical op-
tions have been reported. Sampath et al. [6] first described
staged approach with initial aortoplasty followed by dis-
section repair. On the other hand, there is an opinion that
dissection repair as a lifesaving procedure takes precedence
over coarctation repair. The first single-stage repair was
described by Svensson [7] in 1994.

In the reported case we performed a two-stage strategy
with initial repair of dissection. Clearly, primary coarcta-
tion repair was not an option because the patient required
immediate repair of the acute dissection and relief of the
cardiac tamponade. Furthermore, giving the extreme rarity
of this condition, relatively low gradient over the coarcta-
tion, and unknown dissection duration time, we decided
to proceed with the two-stage strategy as a safer alterna-
tive. We were able to maintain adequate blood flow on
cardiopulmonary bypass through a single arterial cannula
thanks to well-developed collateral vessels and relatively
low gradient across coarctation. In the presence of non-
dilated aortic annulus, normal aortic sinuses, and func-
tional bicuspid valve, we decided not to replace the valve.
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Initial level of aortic and mitral regurgitation before coarc-
tation repair raised numerous doubts about that decision.
Fortunately, insufficiency of both mitral and aortic valve
were reduced after the aortoplasty, and in the follow-up
there has been no deterioration in the left ventricle func-
tion. We are aware that valve replacement will most likely
prove necessary. In the meantime, the patient will hope-
tully complete growth and will be spared from problems
related to anticoagulation therapy. One can speculate that
valve-sparing aortic root implantation with a vascular graft
would be a better solution, but this particular operation
on bicuspid valve remains challenging [8]. The mechanical
valve inserted into a composite graft is known for long-
term durability, but young patients are exposed to a long-
term risk of thromboembolism and oral anticoagulation.
One clear advantage of two-stage repair is “end-to-end”
aortoplasty, which is a far better solution for coarctation
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than extra-anatomical bypass grafting from the ascending
to descending aorta as a standard technique in a single-
stage procedures. One other option would be stenting of
coarctation — nevertheless, regarding the patient’s age, we
chose to give priority to surgery.

In summary, we successfully performed a two-stage re-
pair with the preservation of the aortic valve, replacement
of the ascending aorta with Dacron graft and “end-to-end”
aortoplasty for acute type I aortic dissection with coarcta-
tion. Further monitoring is mandatory for assessing the
fate of the native aortic valve.
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XupypwKo 36puiaBarbe y ABa akTa 12-roguwiber geTeTa ca AUCEKLMjoM
aHeypu3Mme acLeHAEHTHE aopTe yApYKeHe ca KoapKTaLujom aopTe

Bnagumup Munosanosuh', UpeHa Bynuhesuh', TatjaHa 3eueBuh', Munan hHykuh?, CnobogaH Vnuh? bpanko Mumnh?
'YHUBep3uTeTCKa fieyvja KNnHIKa, Operberbe negujatpujcke Kapauoxupypruje, beorpag Cp6uja;

YHusep3uTet y beorpagy, MeanunHckn Gakynret, beorpag, Cpbuja;

3YHuBep3uTeTcKa 6onHnua Jlectepa, Onerberbe neanjatpujcke Kapanoxupypruje, Jlectep, YjeautbeHo KparbescTso

CAXETAK

YBop KombrHaLmja akyTHe aopTHe AnceKLuje yapy»KeHe ca Ko-
apKTaLWjoM aopTe je BeoOMa peTKa y NeamjaTpujckoj nonynaumju.
Mpukas 6onecHnKa [leuak ctap 12 rogrHa, 63 aHamHecTny-
KWX nopAaTaka o Tpaymu, MprMibeH je 36or 60510Ba y rpyHOM
Kowwy. [lnjarHo3a akyTHe AnceKumje aHeypu3me acLieHAeHTHe
aopTe 1 aOPTHE KoapKTaLyje je nocTaB/beHa exokapanorpad-
CKM 1 noTBpheHa KommjyTepr3oBaHOM ToMorpadujom. YurrbeH
je XxuTaH XvpypLUKM 3aXBaT Yy BUAY peceKkLyije aHeypusme 1 cy-
npaKkopoHapHe yrpafre HeBanByNVPaHOT KOHAYyWTa Y3 npe-
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3epBauujy HaTUBHe aopTHe BanByne. HakoH Tora yuntbeHa je
aopTonnacTuka U3 nocteponatepanHe TopakoTomuje paau
36purbaBarba a0pTHe KoapKTaLjuje.

3aksbyyak EtanHo gBocTeneHo neyerbe 0BOr PETKOT KMBOTHO
yrpoxaajyher ctarba 06e36ehyje fobap ncxop. CauysaHa je Ha-
TMBHa aOpPTHa BasiBy/a 1 U36erHyTo eKCTPaaHaTOMCKO Npemo-
whasare aopTHe KoapKTauuje. HeonxogHo je garbe npaherbe
dyHKUMje aopTHe BanBsye.

KrbyuHe peun: aHeypu3Ma acLieHAEHTHe aopTe; AeLa; Koapk-
Tauuja aopte
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