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Abstract
Introduction: Mid-aortic syndrome is a clinical condition 
characterized by segmental narrowing of the abdominal 
or descending thoracic aorta, often resulting in severe 
hypertension. It can manifest as either a congenital 
abnormality or as one of several acquired conditions. 
Given the limited evidence available on the treatment of 
this syndrome, various approaches have been reported, 
including surgical intervention and endovascular treatments 
such as stent placement and medical management alone.

Case presentation: We present the case of a 21-year-
old female who developed life-threatening hypertension 
during the 21st week of pregnancy, a condition that 
went unrecognized before gestation due to the rarity 
of this syndrome. Unfortunately, in our patient, arterial 
hypertension proved resistant to a 4-drug antihypertensive 
regimen and there is evidence of end organ damage 
and fetal compromise. However following termination of 
pregnancy, a successful endovascular repair of mid-aortic 
syndrome was achieved using a self-expanding stent, along 
with bilateral renal artery stenting. Following the procedure, 
patient developed haemorrhagic stroke which was managed 
successfully and patient discharged in a stable condition.

Conclusion: Patient is doing well for the last 11 months. 
Mid-aortic syndrome presented in pregnancy can be 
successfully managed with percutaneous intervention.
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Introduction
Mid-aortic syndrome is a rare vascular abnormality 

that often leads to life-threatening arterial hypertension. 
It may result from a congenital abnormality in aorta 
development or be associated with acquired conditions 
such as infection, Takayasu arteritis, neurofibromatosis, 
obliterative panarteritis, retroperitoneal fibrosis, 
fibromuscular dysplasia and mucopolysaccharidosis 
[1]. Arterial hypertension associated with mid-aortic 
syndrome typically proves resistant to all classes 
of antihypertensive medications. In some cases, 
underlying causes of preexisting hypertension may 
only become apparent during pregnancy. Furthermore, 
females with aortic coarctation planning pregnancy 
should undergo repair before conception to minimize 
risks such as aortic dissection, aneurysm rupture, or 
stroke during pregnancy [1,2]. Although the risk of these 
complications is low, maternal mortality significantly 
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The procedure, performed under local anesthesia, 
involved a right femoral artery puncture. Heparin (100 
IU/kg) was administered intravenously. A headhunter 
catheter was passed through the right femoral artery, 
revealing a distal flap in the infrarenal part, causing 
confusion regarding true or false lumen (Figure 2). To 
clarify, a left brachial artery access was taken, confirming 
the true lumen. The catheter was advanced, confirming 
total cutoff in the infra-renal aorta (Figure 3). Further, 
a terumo 0.035 wire was passed through the catheter 
and snared out through the right femoral artery access, 
and a multi-marker pigtail catheter was passed over it. 

rises if they occur. To our knowledge, only a few cases of 
mid-aortic syndrome repair during pregnancy have been 
described to date and no cases of complication following 
percutaneous repair has been reported although 
these patients are prone to complications because of 
peculiar nature of physiological changes in pregnancy 
associated with CoA. Here, we present a case involving 
endovascular treatment with self-expanding stents after 
termination of pregnancy, followed by bilateral renal 
artery stenting due to uncontrollable hypertension. The 
patient experienced a haemorrhagic stroke just after the 
procedure, which was successfully managed and patient 
discharged in an ambulatory condition.

Case Presentation
A 21-year-old female, G1P1L0, married for 2 years, 

presents at 21 weeks of gestation with a history of 
uncontrolled hypertension, headaches, lower limb 
claudication, and dyspnea on exertion over the last 
month. Upon examination, the pulse rate is 82/min in 
both upper limbs, with feeble pulses in the lower limbs. 
Radio-femoral delay is present. The blood pressure in 
the right upper limb measures 220/140 mmHg, while in 
the left upper limb, it is 210/140 mmHg. The lower limb 
pressure is unrecordable by the cuff measurements. 
Fundus - Grade IV hypertensive retinopathy, 2D ECHO 
- Severe concentric left ventricular hypertrophy, EF 
60%. The abdominal aortic flow was compatible with 
coarctation, showing severe narrowing of the abdominal 
aorta with a gradient of 107 mmHg. ESR, CRP and ANA 
profile were negative (ruling out Takayasu's Arteritis 
and connective tissue disorders). Serum creatinine- 1.4 
mg/dL. USG abdomen revealed a single live intrauterine 
gestation, cephalic, GA 21 weeks, with features of mild 
intrauterine growth restriction and severe narrowing of 
the middle segment of the abdominal aorta.

The patient was initiated on Tab. Labetolol 200 
mgbd and Tab. Nifedipine 20 mgtds. However, her 
blood pressure remained uncontrolled. Tab. Prazosin 5 
mg tds and Moxonidine 0.2 mgod were added. Despite 
being on four antihypertensives (Nicardipine + Labetalol 
+ Prazosin + Moxonidine), the patient continued to 
be hypertensive (> 190/110 mmHg). The options of 
Medical Termination of Pregnancy (MTP) followed 
by aortoplasty versus continuation of pregnancy and 
aortoplasty were discussed with the patient and family, 
outlining the risks and benefits. They opted for MTP 
followed by aortoplasty.

Post MTP, the USG showed no evidence of retained 
products of conception. A CT Aortogram revealed a 
short segment of significant luminal narrowing (3.7 
cm) in the suprarenal segment of the descending 
aorta, complete 100% occlusion (length 3.9 cm) in the 
infrarenal abdominal aorta, suggestive of Mid Aortic 
Syndrome. Prominent mesenteric and abdominal 
collaterals were noted, SMA, IMA and bilateral renal 
arteries were normal (Figure 1).

         

Figure 1: Left side image- CT Aortogram showing 
short segment of significant luminal narrowing (3.7 cm) 
in the suprarenal segment of the descending aorta, 
complete 100% occlusion (length 3.9 cm) in the infrarenal 
abdominal aorta; Right side image- 3D reconstruction 
image of the same findings.

         

Figure 2: Headhunter catheter passed through the 
right femoral artery access, revealing a distal flap in the 
infrarenal part, causing confusion regarding true or false 
lumen.
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stented with the SMART CONTROL STENT 12 mm × 
80 mm, with around 10 mm overlapping with the first 
stent (Figure 4-left image). The post-stent angiogram 
reveals good flow across the aorta with improved distal 
circulation with slow flow in right renal artery which 
we thought would improve by anticoagulation (Figure 
4-right image). Five days after aortic angioplasty, the 
patient complained of persistent abdominal pain, and 
hypertension persisted. So, we decided to conduct 
a repeat CT Aortogram. The repeat CT Aortogram 
revealed a patent stent with good flow, and the celiac, 
SMA, IMA, bilateral common, external, and internal iliac 
were normal. There was a critical stenosis (> 80% ostial 
stenosis) in the left renal artery and right renal artery 
total cut off from ostium (Figure 5). Consequently, 
we proceeded with PTRA. A check shoot with a sim 
catheter showed similar finding as of CT Aortogram. 
A 0.014 wire was crossed, and the right renal artery 
ostium was dilated using a 4.5 × 20 mm PIPIT balloon. 
The right renal artery was stented with a RENOFIT 5 × 
15 mm stent. The left renal artery was stented with a 
RENOFIT 6 × 15 mm stent. Post-angioplasty revealed 
bilateral good-caliber renal arteries with good flow 
(Figure 6). Thirty minutes after the procedure, the 
patient developed right hemiparesis. On examination, 
the patient was conscious, oriented, with power of 2/5 
in both upper limbs and lower limbs. NCCT showed 
left ganglio-capsular intraparenchymal bleed, which 
was managed conservatively. Post-renal stenting, the 
patient's abdominal pain diminished and blood pressure 
significantly came down. After 10 days, the patient was 
discharged with power of 4/5 in both upper and lower 

A check shoot by pigtail shows similar findings as the 
CT aortogram. The lesion in the aorta was sequentially 
balloon-dilated with Cordis POWERFLEX PRO 12 mm 
× 6 cm balloon. Post-balloon dilatation check shoot 
shows improved distal flow. The suprarenal segment 
was stented with the Cordis SMART CONTROL NITINOL 
stent 14 mm × 60 mm, and the infrarenal segment was 

         

Figure 3: Showing Catheter through left brachial artery 
access confirming the true lumen and total cut-off in the 
infra-renal aorta.

         

Figure 4: Left side- Suprarenal segment was stented with the Cordis SMART CONTROL NITINOL stent 14 mm × 60 mm, and 
the infrarenal segment were stented with the SMART CONTROL STENT 12 mm × 80 mm, with around 10 mm overlapping with 
the first stent; Right side image- Post-stenting angiogram reveals good flow across the aorta with improved distal circulation.
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and should be considered when drug resistance is 
observed [5,8]. Treatment becomes imperative when 
blood pressure exceeds 170/90 mmHg [9]. However, 
aggressive hypertension treatment in patients with 
aortic coarctation should be approached cautiously to 
prevent placental hypoperfusion [2]. It is important to 
note that all antihypertensive drugs are presumed to 
cross the placenta and reach fetal circulation. Although 
routine antihypertensive agents are not documented to 
be teratogenic, ACE inhibitors and ARBs are considered 
fetotoxic and should be avoided in pregnant women [9]. 
In our case, we initiated treatment with labetalol and 
nifedipine, later incorporated prazosin and moxonidine. 
Various treatment strategies are employed based on 
the experience of the medical unit in managing mid-
aortic syndrome [10]. Surgery is widely accepted, 
particularly in older patients and cases of complex 
mid-aortic syndrome associated with renal and 
visceral arterial stenosis [11,12]. Surgical options may 
include thoracoabdominal to infrarenal aortic bypass 
with renal artery reimplantation, splenorenal bypass, 
aortorenal bypass, and auto-transplantation. Over 
the past decade, experience has demonstrated that 
percutaneous techniques, such as balloon angioplasty or 
stent implantation, can effectively treat this pathology, 
depending on the patient's anatomy and age [1,13,14]. 
While there are sporadic cases of mid-aortic syndrome 
diagnosed during pregnancy successfully managed 
with medication alone [3,4,15,16], percutaneous 
intervention for undiagnosed coarctation is feasible 
during pregnancy. However, it is associated with a 
higher risk of aortic dissection than outside pregnancy 
and should only be considered if severe hypertension 
persists despite maximal medical therapy, and there is 
maternal or fetal compromise [2,17]. In this case, the 
patient is refractory to four antihypertensives, and there 
is evidence of end-organ damage and fetal compromise. 
Therefore, we decided to manage it with percutaneous 
intervention. Pregnant patients with unrepaired CoA 
are classified as modified World Health Organisation 
(mWHO) IV, indicating a high risk of maternal mortality 
and morbidity, contraindicating pregnancy [4].

Pregnant patients with CoA undergo significant 
pregnancy-related cardiovascular changes, adding 
stress to coarctation physiology and making them 
more susceptible to complications such as hypertensive 
crisis, aortic dissection, aortic rupture, cerebrovascular 
accidents (both infarct and bleeding), and congestive 
cardiac failure during pregnancy [2]. Additionally, 
important fetal complications may arise, including 
intrauterine growth restriction and premature birth due 
to placental abruption or ischemia [2]. In this case, the 
patient is refractory to four antihypertensives, and there 
is evidence of end-organ damage and fetal compromise. 
Therefore, we decided to manage it with percutaneous 
intervention. However, whether to proceed with the 

limbs in an ambulatory condition. Hypertension was 
well controlled with only amlodipine 5 mg. The patient 
has been doing well for the last 11 months with a single 
antiplatelet agent.

Discussion
The mid-aortic syndrome poses a life-threatening 

risk due to potential complications arising from upper 
limb arterial hypertension. Diagnosis during pregnancy 
is rare, with only few reported cases [3-7]. Secondary 
hypertension in pregnancy occurs in 5 to 10% of cases 

         

Figure 5: Repeat CT Aortogram revealed a patent 
stent with good flow, and the celiac, SMA, IMA, bilateral 
common, external, and internal iliac were normal. There 
was a critical stenosis (> 80% ostial stenosis) in the left 
renal artery and right renal artery total cut off from ostium.

         

Figure 6: Post- B/L renal angioplasty revealed bilateral 
good-caliber renal arteries with good flow.
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and very few case reports has been published, we need 
a large number of case reports and follow ups to arrive 
at a consensus about best modalities treatment in this 
group of patients.
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