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The mid-aortic syndrome is a clinical condition generated by segmental narrowing of the abdominal or descending thoracic aorta. It might be either a congen-
ital abnormality in the development of aorta or one of several acquired conditions such as infection, obliterative panarteritis, neurofibromatosis, retroperitoneal
fibrosis, fibromuscular dysplasia, mucopolysaccharidosis and Takayasu's arteritis. We are presenting a case of 17-years old female with life threatening hyper-
tension during the onset of pregnancy and unrecognized before the gestation middle aortic syndrome. Because of rarity of this syndrome, only ridiculous evi-
dence exists with regard to the treatment. Single cases of surgery and interventional treatment with stent-graft placement have been reported, as well as good
outcomes with only medical management. Unfortunately, the arterial hypertension in our patient was resistant on 3-drug antihypertensive regimen. She has
successful endovascular mid-aortic syndrome repaired with CP covered stent on the 24-th week of pregnancy. The blood pressure decreased from 220/110
mmHg to 140/90 mmHg after the procedure. 3 months later the patient experienced the spontaneous vaginal delivery and gave birth to a healthy male new-

born.
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Introduction

oarctation of the abdominal aorta (CoA), or mid-aor-

tic syndrome, is a rare vascular abnormality often
producing life threatening arterial hypertension. Coarctation
of the aorta accounts for approximately 11% of cases seen in
the GUCH (grown-up with congenital heart disease) clinics
and if not timely relieved is responsible for the persistent
hypertension (30% at the age of 10 years; 66% at 40 years),
premature coronary artery disease (25%) and severe berry
aneurysms (2—3%). This arterial hypertension is usually resi-
stant to all groups of the antihypertensive medications. Also,
the hypertension is a frequent medical complication during
pregnancy (normal pregnancy — preeclampsia 11% in popula-
tion). Unrecognized causes of the pre-existing hypertension
occasionally become apparent only in pregnancy. Manage-
ment of hypertension during pregnancy is challenging due to
the fetal toxic impact of some drugs, namely ACE inhibitors
and ABRs. Moreover, the females with aortic coarctation
contemplating pregnancy should have repair prior to preg-
nancy. Management of hypertension in the uncorrected preg-
nant patient may be problematic, because of too low pressure
below the coarctation site may result in compromising of
fetus, antenatal fetal death or abortion. The risk of aortic dis-
section or aneurysm rupture during pregnancy is low, but the
maternal mortality risks are significantly higher if one of
these occurs. To our best knowledge no one case of middle
aortic syndrome repair during pregnancy has been described
till nowadays. According to ESC guidelines on the manage-
ment of cardiovascular diseases during pregnancy the percu-
taneous intervention for undiagnosed coarctation or re-CoA
is possible during pregnancy, but it is associated with a high-
er risk of aortic dissection than in the non- pregnant patient
and should only be performed if severe hypertension persists
despite maximal medical therapy and there is the evidence of
maternal or fetal compromise [3]. We are presenting a case of
the endovascular treatment of mid-aortic syndrome with a
CP covered stent during pregnancy, because of the uncontrol-
lable hypertension.

Case presentation

A 17-years old woman admitted in her 24-th week of ges-
tation with uncontrollable hypertension. On the physical
examination the blood pressure was 220/110 mmHg on her
arms. The blood pressure was resistant to three drug antihy-
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pertensive regimen: calcium channel blockers, B-blockers
and thiazide diuretics. Also she had weak pulse on her legs.
The lower limb pressure was unrecordable by the cuff measu-
rements. The rest of the physical examinations were unremar-
kable. Coarctation of aorta was suspected.

Echocardiography showed mild left ventricular hyper-
trophy, the abdominal aortic flow was compatible with coar-
ctation. During precise ECHO examination the coarctation
of descending thoracic aorta above the diaphragm level was
found with the peak gradient on it 90 mmHg (Figure 1).
Because of pregnancy the patient was referred to MRI
in order to get a better image and avoided the x-ray exposure.
We used nonenhanced sequences with ECG-gated partial
Fourier fast spin-echo, balanced steady-state free precession
(SSFP). Noncontrast SSFP imaging enables rapid visualiza-
tion of narrowing in «single shot> mode and a more detailed
evaluation in any plane. The high signal-to-noise and con-
trast-to-noise ratio (due to cardiac and respiratory gating)
and very quick sequences render SSFP useful for the preg-
nant patients. This investigation showed long segmental
narrowing of descending thoracic aorta right above
the diaphragm level with a pinhole orifice of about 2 mm
in diameter (Figure 2).

It was decided to perform the percutaneous intervention
for this patient because of the uncontrollable hypertension
and major risk of the aortic dissection and possible rupture
of the cerebral aneurysm. In the presence of a multidisciplina-
ry team of a interventional cardiologist, cardiovascular surge-
on, and obstetrician, specialized for cardio-vascular problems
in pregnancy, neonatologist and anesthesiologist.

The procedure was performed under the local anesthesia.
The right femoral artery was punctured. During all procedu-
re the fetus was protected with a lead cover to negate
the radiation exposure. Heparin was administered intrave-
nously, at a dose of 100 TU/kg. 6 Fr multi-purpose catheter
(Cordis, Jonson&Jonson, USA) was used to cross the stenosis
in the aorta with the help of 0,035 glide wire (Terumo Com-
pany, Japan), which was advanced in a stable position across
the stenosis and located in the ascending aorta. The hemody-
namic measurements were recorded with the aortic pressures
above and below the narrowing. The obtained gradient
was 110 mmHg. The concentric narrowing of thoracic aorta
above the diaphragm level was shown by the biplane aorto-
graphy in the anterio-posterior and lateral view (Figure 3).
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Fig. 1. A. Subxiphoid view. Abdominal aortic flow was compatible with coarctation. Turbulence of the flow in descending thoracic aorta
just above the diaphragm level (coarctation). B. High parasternal short axis view. Turbulence of the flow in descending thoracic aorta just
above the diaphragm level (coarctation) with the peak gradient on it 90 mmHg
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Fig. 2. Rapid non-contrast MRA with cardiac and respiratory gating showed long segmental narrowing of descending thoracic aorta right

above the diaphragm level, it measures about 2 mm in diameter

Fig. 3. Aortography in the anterio-posterior (A) and lateral (B) projections. Coarctation of descending thoracic aorta just above the
diaphragm level (the narrowest diameter is 2 mm)

There was also no evidence of the abdominal aortic branches
stenosis due to this investigation. Measurements of the anato-
mic details were performed. The diameter of the aorta above
and below the stenotic segment was 14 mm, the narrowest
lesion was 2 mm. The stiff exchange length 260 mm
0.035" " Amplatz guidewire (Cordis, Jonson&Jonson, USA)
was positioned across the stenosis with a soft J-curve tip in
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the ascending aorta. The appropriate CP covered 8734 stent
(NuMED Canada Inc.) was mounted on the 14x40 mm ballo-
on -in- balloon (BiB) catheter (NuMED Canada Inc.) in a
position related to the markers on the balloon catheters. 10 Fr
Mullins sheath (Cook Medical, USA) with a radio-opaque
marker at its tip was placed across the stenosis with the mar-
ker above the stenosis. The stent/balloon assembly was
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Fig. 5. Aortography in the anterio-posterior (A) and lateral (B) projections after angioplasty with Opta-Pro and Atlas balloons. The narrow-

ing has been relieved

advanced through the sheath under fluoroscopic guidance
and placed across the stenosis. The accurate positioning of the
stent was checked with the hand injections of contrast
through the side-port of the sheath. Inner and outer balloon
inflation was subsequently performed up to 6 atm. without
sufficient stent opening on the stenotic segment of the vessel.
The Multitrack catheter (B. Braun Interventional Systems
Inc., USA) was inserted over the exchange wire into the aorta
above the dilated area and aortography was repeated in the
same projection as prior to the stent implantation. The first
aortography showed no changes after the stent-graft place-
ment (Figure 4). Also, there was almost no pressure gradient
change across the stenosis. It was decided to use the high
pressure balloons. We repeated angioplasty with OptaPro
9x20 mm (Cordis, Jonson&Jonson, USA) and Atlas 12x20
mm (Bard Peripheral Vascular Inc. USA) with the pressure of
10 and 16 atm. consequently, repeating the aortography after
each attempt. The final aortography showed a satisfactory
result on the angioplasty site (Figure 5). Despite the slight
recoil of aorta the gradient across stenosis dropped to 25
mmHg. The systolic blood pressure decreased to 140/90
mmHg. The decision was made to stop the procedure in order
to avoid the high risk of aortic wall injury. The post procedu-
ral ECHO showed normal abdominal aortic flow (Figure 6).
After the procedure the patient’s blood pressure never
again increased above 140/90 mmHg. According to the gui-
delines on arterial hypertension management during preg-
nancy, the aggressive treatment is mandatory when the blood
pressure is higher than 170/110 mmHg [4]. So our patient
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Fig. 6. Subxiphoid view. Postprocedural ECHO showed normal
abdominal aortic flow

had no necessity of any antihypertensive treatment, but the
attention was paid for the early detection of any symptoms of
the superimposed preeclampsia. The spontaneous vaginal
delivery under the epidural anesthesia occurred in 39 weeks
of pregnancy, a healthy male newborn 2700 g, 50 sm, 7-8
Apgar score was born. There was no evidence of any cardio-
vascular complication during the delivery period. Active
management of the III period of labour was implemented, the
early postnatal period was physiological. The newborn and
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mother were discharged on the 7 day of the postnatal period.
There was no evidence of any congenital heart diseases in the
newborn by means of EchoCG performed on the 4 day of life.

Discussion

The mid-aortic syndrome is a life threatening condition
because of possible complications caused by the upper limb
arterial hypertension. Moreover, the native severe coarcta-
tion is a condition in which pregnancy risk — WHO 1V
(World Health Organization), what means — pregnancy con-
traindicated [3].There was just a few cases of the mid-aortic
syndrome diagnosed during pregnancy reported [1,2,5,6]. The
secondary hypertension during pregnancy is present in 5 to
10% of cases and must be considered in presence of drug resi-
stance [5]. Treatment of the arterial hypertension is manda-
tory when the blood pressure is higher than 170/90 mmHg
[4]. Although, we should bear in mind, that the aggressive tre-
atment of arterial hypertension must be avoided in the
patient with coarctation of aorta to prevent the placental
hypoperfusion [3]. All antihypertensive drugs are assumed to
cross the placenta and reach the fetal circulation. However,
none of antihypertensive agents in routine use have been
documented to be teratogenic, butrgvgr ACE inhibitors and
ARB:s are fetotoxic. So, the mentioned medication should be
avoided in the pregnant woman [4].

Depending on the experience of the units different treat-
ment strategies are used in the management of mid-aortic
syndrome. The surgery is widely accepted especially in older
patients and in the complex mid-aortic syndrome associated
with the renal and visceral arterial stenosis. The type of sur-
gery may involve a thoracoabdominal to infrarenal aortic
bypass with the renal artery re-implantation, splenorenal
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bypass, aortorenal bypass, and autotransplantation. Experi-
ence over the last decade has shown that this pathology
can be treated with the percutaneous techniques, such as bal-
loon angioplasty or stent implantation, depending on anato-
my and age of the patient [1,8].

The largest study with experience of treatment of the
mid-aortic syndrome over last 30 years belongs to Boston
Children’s Hospital and Harvard Medical School [8]. This
study involved 53 patients. 35 pts underwent the invasive
management, of them 21 pts had the percutaneous interven-
tions, 5 pts — surgical techniques, 9 pts — both. According to
this study the percutaneous interventions were very succes-
sful in decreasing the gradient across stenosis. However, free-
dom from reintervention at 1 and 5 year was 58% and 33%
respectively after the percutaneous techniques, and it was
longer after the surgery — 83% and 72% respectively.

But, to our best knowledge no one case of the mid-aortic
syndrome repair during pregnancy has been described. There
are some sporadic cases of the mid-aortic syndrome diagnos-
ed during pregnancy, which was successfully managed just
with medication [1,2]. As was previously stated, the percu-
taneous intervention for undiagnosed coarctation or re-CoA
is possible during pregnancy, but it is associated with a high-
er risk of aortic dissection than outside the pregnancy and
should only be performed if severe hypertension persists des-
pite maximal medical therapy and there is a maternal or fetal
compromise [3].

The represented case gives us a clear message: the mid-
aortic syndrome could be successfully and safely managed
with the percutaneous stent-graft placement during pregnan-
cy when the benefits exceed the potential risk.
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OHAoBacKyNsipHOE Jie4eHue cpefHero aopTasibHoro CMHApPoMa Bo BpeMsi 6epeMeHHOCTU

b. Yepnak, 0. Aasbigosa, U. Outkosckuii, H. wyk, b. bayak,B. JlazopuwmHey

'Y «<HaunoHanbHbIN NHCTUTYT CepAEHHO-COCYaNUCTOM XMpypruv nmedn M.M. AmocoBa», Knes, YkpanHa

CpefiHuii aopTanbHblil CUHAPOM NpeLCcTaBnAeT Co60M KNMHUYECKOE COCTOAHNE, BOHUKAIOLLEE BCEACTBME CErMEHTAPHOIO CYXKEHUS OPIOLLHON UAN HUCXO-
JsiLLelt FPYAHOM a0pThl. 3TO MOXET ObITh KaK BPOXXAEHHOW aHOManueil passuTIs aopThl, TaK W CNEACTBMEM OHON U3 NPUOBPETEHHbIX 3a60M1eBaHNIA, TaKNX
KaK: MHdeKunm, 061nMTepPMPYIOLLNIAM NaHAPTEPUKUT, HeNpoNBPOMaTo3, 3a6PHOLINHHLIA M6P03, PUOPO3HO-MbILIEYHAR ANCNNA3NA, MYKONOAUcaxapuaos
1 cuHapom Takascy. B ctatbe NpefcTaBsieH ciyyain 17-NeTHen NauyneHTKM ¢ 0NacHoN Ans XW3HW apTepuanbHOM runepTeH3neil BO BPEMs HacTynneHns 6epe-
MEHHOCTU U HEpacno3HaHHbIM [0 GEPEMEHHOCTU CPEfHUM aopTanbHbIM CUHAPOMOM. 13-3a pefKocTM AaHHOTO CWHAPOMA, 04YeHb CNOXHO OMPeAenvTh
1 HAATW NPaBUNbHbIA NOAX0A K €ro NneveHunto. B cTaTbe ykasaHbl OTAENbHbIE CAyYan XMPYPrum U UHTEPBEHLMOHHOI Tepanuu ¢ YCTaHOBKOI CTEHT-rpadTa,
2 TaKKe 0TMeYeHbl NMONOXNTESNbHbIE Pe3ynbTaThbl 6830MepaLNOHHOr0 BeeHs 60M1e3HN. K coxanexuio, aptepuanbHas runepToHus y Hallel nauneHTky 6bina
YCTO4MBA K TpeXnpenapaTHoMy aHTUrUNepTeH3UBHHOMY NeveHnto. OQHaKo Yy NauWeHTKN Oblfi0 OTMEHYEHO 3HAYUTENIbHOE YryYLIeHWe 3HLO0BACKYNAPHOro
CpefHero aopTanbHoOro CUHAPOMA MOCHE YCTAHOBKN NCKYCCTBEHHOrO MmMnnaxTaTta CP Ha 24-ii Hefiene 6epemeHHOCTU. [ocne npoBefeHHON NpoLeaypbl apTe-
puanbHoe AassieHne cHuaunock ¢ 220/110 mm pt.cT. go 140/90 mm pt.cT. Yepes 3 mecAua nayneHTKa camoCTOATENbHO PoAna 340P0BOr0 Manb4mKa.
KnioyeBbie cnosa: CHAPOM CPEAHEro aopTanbHOr0 CUHAPOMA, 6EPEMEHHOCTb, YCTAHOBKA 3HAOBACKYNAPHOr0 CTEHT-rpadiTa.

EHpoBackynspHe nikyBaHHS cepeAHboro aopTanbHOro CUHAPOMY NiA Yac BariTHOCTI

b. Yepnak, 0. Aasugosa, |. AutkoBcokuil, H. Slwyk, b. bauak, B. JlazopuiumHeyb

Y «HauioHanbHUI iIHCTUTYT CepLEeBO-CYaVHHOI Xipyprii imeHi M.M. AmocoBa», Knis, YkpaiHa

CepepHiit aopTanbHWiA CUHAPOM SIBSIE COOOHD KMiHIYHWIA CTaH, AKNIA BUHMKAE BHACIAOK CErMEHTAPHOrO 3BY)KEHHS YePeBHOI a0 HU3XIAHOI rpyaHOI aopTy.
Lle moxe 6yTU K BPOMKEHO aHOMAITiet0 PO3BUTKY a0PTW, TaK i HACNiAKOM OAHOMO 3 HABYTIUX 3aXBOPHOBAHb, TAKUX AK: IHEKLIi, L0 06MiTepytoTh NaHap-
TepUiT, HelMpodibpomaros, 3a4epeBHnii idpo3, hibPO3HO-M'A30Ba AUCNIA3is, MyKononicaxapuaos i cuHapom Takascy. B cTarTi npefcTaBneHnid BUNagok
17-pi4HOT NaUieHTKN 3 HEOE3MEYHOK 4NN XUTTA apTepiaibHO riNepTeH3iel0 Nif 4ac HACTaHHA BariTHOCTi Ta HEPO3Ni3HAHUM [0 BAriTHOCTI CepejHiM aop-
Ta/lbHUM CUHAPOMOM. Yepes pifKicTb AAHOr0 CMHAPOMY, Ly)XKe CKNaAHO BU3HAYMTW Ta 3HANTW NpaBWUNbHWIA NiAXiL A0 MOro NikyBaHHA. Y CTaTTi 3a3Ha4eHi
BUMALKN XipYPril T2 iHTEPBEHLiAHOT Tepanii 3 YCTAHOBKOK CTEHT-rpaddTa, a TakoX BiMi4eHi MO3WUTUBHI pe3ynbtatn 6e30nepauiinHoro BeeHHs XBOPO6U.
Haxanb, apTepianbHa rinepToHis y HaLoi nauieHTKn 6yna cTilika 4O TPbOXNPenapaTHOro aHTUrinepTeH3MBHOrO NikyBaHHA. OHaK y nauieHTKn 6yno Bigmiye-
HO 3Ha4He NOKPALLAHHA EHA0BACKYNAPHOTO CEPEAHbOr0 a0PTanbHOr0 CUHAPOMY NiCAS BCTAHOBNEHHSA LUTYYHOrO iMnnantaty CP Ha 24-My TWXHi BariTHOCTI.
Micnst npoBefeHoi NpoLeaypyn apTepianbHui TUCK 3HU3MBCs 3 220/110 mm pt.cT. o 140/90 Mm pT.cT. Yepesd 3 MicAui naLieHTKa camOCTiHO Hapoauna 340~
POBOro0 X0M4KKa.

KnioyeBi cnoBa: CUHAPOM CEpefHbOro aopTanbHOro CUHAPOMY, BariTHICTb, YCTAHOBNEHHS €HA0BACKYNAPHOrO CTEHT-rpadTa.
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