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Case Report
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Background: Marfan syndrome (MFS) is a connective tissue disorder involving multiple organs. The 
most severe complications include aortic root dilatation and dissection. In the present report, we provide an 
uncommon case of acute aortic Stanford type A dissection (AADA) repair with severe scoliosis in an MFS 
patient and it is even more rare for such surgical treatment to be successfully completed along with holistic 
management that enables the patient to recover successfully. We offer a reference for future surgical therapy 
since the specific surgical treatment methods in this case have not been reported in the literature.
Case Description: A 40-year-old Chinese female with MFS was rushed to our surgical clinic due to 
the sudden onset of intense chest pain. Physical examination revealed a diastolic murmur at the aortic 
valve area, increased arm and pectus carinatum deformity, severe scoliosis, acromicria, arachnodactyly, and 
planovalgus foot. Subsequently, AADA was discovered through computed tomography scan. In addition, 
echocardiogram revealed moderate aortic regurgitation and hydropericardium in small amount. Based on 
revised Ghent criteria, the patient was diagnosed with MFS complicated with aortic dissection. Emergency 
surgery was successfully performed for repair of the patient’s aortic dissection and the diseased aortic valve. 
Postoperatively, the patient presented with a degree of respiratory insufficiency. However, the respiratory 
function was not greatly impaired, with good early intervention, such as taking deep breaths and coughing 
fully, active sputum suction, effective analgesia, ambulation and treadmill exercise. The patient finally 
recovered completely and was discharged 3 weeks later.
Conclusions: We reported on a patient with severe scoliosis who successfully underwent surgical repair 
of AADA. Our report shows that the application of standard median sternotomy for repairing AADA offers 
the feasibility of implementation, on the basis of effectively solving various practical problems in the surgery 
brought about by scoliosis. It has been thoroughly assessed and addressed how the postoperative condition 
of such patients affects subsequent respiratory function and postoperative recovery. This report further 
provides a successful clinical reference for the implementation of this type of surgery and the postoperative 
management of respiratory function.
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Introduction 

Marfan syndrome (MFS) can have adverse effects on a 
number of body systems, with the cardiovascular and 
musculoskeletal systems most prominently affected. For those 
with MFS, acute aortic Stanford type A dissection (AADA) 
remains a common and potentially fatal occurrence (1).  
Standard median sternotomy is generally considered the 
most ideal surgical route for AADA repair. However, for 
patients suffering from severe thoracic deformity, scoliosis, 
and other complications, median sternotomy should be 
avoided as much as possible due to problems with exposure 
of the surgical field and postoperative lung function (2-4). 
However, in this patient, attribute to the severity of aortic 
root and arch dissection as well as aneurysmal dilatation 
of the aortic sinus, we attempted a median sternotomy 
with uncertainty and performed Bentall procedure and 
Sun’s procedure on an MFS patient with severe scoliosis 
and thoracic deformity. At present, there is no relevant 
literature report on the effect and degree of severe spinal 
deformity on the feasibility of median sternotomy and 
postoperative pulmonary function. Therefore, this report 
expands the indications for surgical treatment of AADA in 
this specific patient group. We present the following article 
in accordance with the CARE reporting checklist (available 
at https://atm.amegroups.com/article/view/10.21037/atm-
22-4302/rc).

Case presentation 

All procedures performed in this study were in accordance 
with the ethical standards of the institutional and/or 
national research committee(s) and with the Declaration of 
Helsinki (as revised in 2013). Written informed consent was 
obtained from the patient for publication of this case report 
and accompanying images. A copy of the written consent 
is available for review by the editorial office of this journal. 
A 40-year-old female, under no obvious predisposing 
cause, suffered abrupt onset of severe pain on the left side 
of the chest. The ripping pain started 7 hours prior and 
had not been treated. From that point, the severity of pain 
persistently failed to be alleviated and pain radiated into the 
back and shoulder. The patient advised that scoliosis had 
developed steadily after her birth, that she had no history of 
hypertension or type 2 diabetes, and that her family had no 
history of aortic dissection or other genetic diseases. After 
emergency admission, physical examination revealed a body 
temperature of 36.5 ℃, heart rate of 65 beats per minute, 

blood pressure of 135/70 mmHg, respiration rate of 22 
breaths per minute, distal blood oxygen saturation of 95%, 
a diastolic murmur in aortic valve area, increased arm and 
pectus carinatum deformity, severe scoliosis, acromicria, 
arachnodactyly, and planovalgus foot (Figure 1). The 
patient underwent echocardiogram, which revealed AADA, 
moderate aortic regurgitation, mild tricuspid regurgitation, 
hydropericardium in small amount, and normal left 
ventricle ejection fraction (EF) of 69%. In addition, 
computed tomography (CT) of the thoracoabdominal aorta 
showed the full extent of the dissection, extending through 
the ascending aorta and proximal to the innominate artery 
and the entire thoracoabdominal aorta. At the same time, 
severely tortuous descending aorta along with severe spinal 
deformity was also shown in the CT images (Figure 2). 
Based on revised Ghent criteria, the patient was diagnosed 
with MFS complicated with aortic dissection, and 
emergency surgery was planned for repair of acute aortic 
dissection and the diseased aortic valve. 

We chose standard median sternotomy to overcome 
the anatomical challenge caused by severe tortuosity of 
the spine and aorta. Through the right atrium and right 
axillary artery, cardiopulmonary bypass was established. 
The ascending thoracic aorta was opened to reveal obvious 
thickened aortic valves, aortic regurgitation, and separation 
of the intima. A 2-cm intimal tear was located in the left 
coronary sinus and right coronary sinus near the aortic 
annulus. The dissection involved the ascending aorta, aortic 
arch, innominate artery, ostia, and the proximal innominate 
artery, without coronary ostial lesion or involvement of the 
left common carotid artery and left subclavian artery. After 
direct coronary perfusion by cold crystalloid cardioplegia, 
we performed the Bentall treatment using a 26-mm 
conduit composite and a 21-mm mechanical aortic valve 
(St. Jude Medical, Inc., St Paul, MN, USA). The diseased 
artery was then replaced with a 26-mm trifurcated graft. 
During descending aorta repair using a 26-mm CRONUS 
stent-graft and anastomosis between the distal end of the 
trifurcated graft and proximal descending aorta, we used 
deep hypothermia (24 ℃) circulatory arrest (DHCA) and 
selective cerebral perfusion via the left common carotid 
artery, which was followed by anastomosis of every 
side branch of the trifurcated graft during rewarming. 
Unsurprisingly, the left subclavian artery in the patient 
was located at a deep tissue level, and thus we adopted left 
axillary artery bypass. The branch of the left subclavian 
artery corresponding to the trifurcated graft was submerged 
at the level of the first intercostal space below the sternum 
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and pulled to the level of the left axillary artery. Atrial 
appendage forceps clamped the position of anastomosis 
before left axillary artery angiotomy and removing part of 
the vessel wall. The branch anastomosis was then end-to-
end at the distal end. Total cardiopulmonary bypass and 
aortic cross-clamping times were 320 and 175 minutes,  
respectively. Postoperative longtime mechanical ventilatory 
support was applied to promote the recovery of respiratory 
function. Before the patient’s recovery, we strictly monitored 
her respiratory function, pulmonary complications, and 
bleeding with neurologic events. Three weeks after 
admission, the patient was discharged home without any 
adverse events. The entire course of the disease is briefly 
depicted in the timeline figure (Figure 3).

Discussion

MFS, an autosomal dominant inherited connective 
tissue disease, is brought on by FBN1 mutations and 
affects multiple organs and systems (5). The most serious 
appearance of MFS is thoracic aortic aneurysm (TAA), 
which can progress to AADA (6). Scoliosis, as a main 
type of spinal deformity, is one of the most common 
musculoskeletal manifestations of MFS (7). However, 
AADA associated with spinal deformity is unusual in 
MFS patients. Because of pain and restrictive ventilatory 
disturbance in patients as a result of spinal deformity, 
patients with MFS may be at an increased risk of additional 

cardiopulmonary damage while undergoing a thoracotomy 
or having repeated pneumothoraxes (8). Moreover, severe 
spinal deformity affects surgical intervention, aortic surgery 
in these patients is challenging. A good surgical approach 
can fully expose the surgical field and facilitate operation 
of the aorta. For this patient’s surgery, we chose standard 
median sternotomy and demonstrated that the surgical 
approach was still feasible (including being able to maintain 
the supine position during the operation). This degree of 
tortuosity of the aorta, in addition to the significant shift 
in the mediastinum due to scoliosis, is extremely rare and 
contributes to many operational challenges during surgery. 
Because the aorta is at a very deep level in the mediastinum 
and very close to the spine, it is easy to damage surrounding 
tissues involving the thoracic duct, recurrent laryngeal 
nerve, and pleura, in addition to the spine, during the 
operation. Properly expanding the median sternotomy 
combined with a rotating surgical platform can resolve 
the problem of difficult exposure of the surgical field so 
that the ascending aorta and arch vessels are obtained as 
in a typical cardiac operation. However, the branch of 
the left subclavian artery corresponding to the trifurcated 
graft is difficult to anastomose so we used axillary artery 
bypass. The branch was submerged at the level of the 
first intercostal space below the sternum and pulled to 
the level of the left axillary artery, while a small incision 
was made under the left clavicle for anastomosis of the 
axillary artery. Furthermore, in this patient, the aorta was 

Figure 1 Severe kyphoscoliosis in a 40-year-old female who has MFS. Clinical lateral appearance (A) and lateral posterior appearance (B) 
show an about 90° scoliosis. MFS, Marfan syndrome.
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twisted and formed multiple acute angles at the distal end 
of the descending aorta. Therefore, the distance from the 
descending aorta to the first tortuous acute angle at the 
distal end should be accurately evaluated before surgery 
to avoid hostile angulation between the stent-graft and 
tortuous artery. The stent-graft was positioned away from 
the distal end to avoid hostile angulation, preventing 
stenosis or blockage of distal blood vessels (Figure 4). 

The adverse effects of spinal malformation on pulmonary 
function have a well-established correlation. Demonstrably, 
increased thoracic scoliosis as well as hypokyphosis and 
pulmonary impairment have been correlated in several 
investigations of adolescents with idiopathic scoliosis (9-11).  
There have been reports of both a restrictive and 

obstructive pulmonary pattern in individuals with spinal 
distortion. Diminished chest wall compliance, diminished 
rib excursion, potential diminished respiratory strength, 
and the resultant mechanical disadvantage of the diaphragm 
for inspiration and expiration are all probable causes of the 
restrictive pulmonary pattern. Some theories speculate that 
the obstructive pulmonary pattern may develop as a result 
of increased airway smooth muscle tone, variation asthma, 
lower airway malacia, or intrathoracic airway compression 
owing to chest wall deformity. As mentioned above, due 
to the deformity of the spine, postoperative pain in such 
patients is also more obvious and severe, which makes them 
reluctant to breathe fully and cough with expectoration. 
The aforementioned is accurate of the patient in this case. 

Figure 2 Preoperative radiographic information. (A) Posteroanterior radiograph showing a 95° scoliosis, with the heart mostly on the right 
half of the sternum. (B) CT scan showing enlarged aneurysm of the aortic sinus (50 mm in diameter) with apparent intimal flap of aorta. (C) 
CT scan showing that the innominate artery, left common carotid artery, and left subclavian artery are displaced to the left and close to the 
spine. (D) Three-dimensional imaging of the artery shows severely tortuous aorta, with dissection of the entire thoracoabdominal aorta. CT, 
computed tomography.
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The patient experienced repetitive respiratory muscle 
weakness and quick shallow breathing after extubation, 
bringing about a low flow volume, followed by mild carbon 
dioxide retention and mild hypercapnia without hypoxemia. 
Therefore, the patient first required noninvasive ventilator-
assisted for a longer period of time under the condition 
of analgesia to improve breathing weakness. Meanwhile, 
we encouraged the patient to take deep breaths and cough 
fully under the application of a vibration sputum excretion 
instrument and chest percussion techniques. In addition, 
she was given a fiberoptic bronchoscopy for sputum suction 
every other day, in addition to early ambulation and exercise 
at least half an hour a day, which can also strengthen 
the functions of multiple system. As these measures are 
also mentioned in the existing literature, early training 
programs may be advantageous in the short- and long-term 
postoperative stages, and respiratory physiotherapy may 

help avoid respiratory infections (12). The exercise included 
treadmill exercise, which facilitated the performance of 
breath actions (13) and may increase mucus clearance and 
achieve reductions in sputum mechanical impedance (14).  
Hence, early active sputum suction by f iberoptic 
bronchoscope, physical respiratory function exercise, and 
effective analgesia can reduce respiratory complications and 
help patients restore respiratory function as soon as possible. 

Conclusions

The results of this case indicated that sternotomy might not 
necessarily be a contraindication to surgery to treat aortic 
dissection associated with scoliosis. The patient had a good 
prognosis after surgical treatment, and respiratory function 
was not greatly damaged under good intervention, although 
the surgery tests the surgeon’s abilities. 

Figure 3 Timeline figure of the disease course. CT, computed tomography.
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Figure 4 Postoperative thoracic surgical incision and radiographic information of patients. (A) Postoperative incision in the median of 
sternum and a small incision under the left clavicle (after axillary artery bypass). (B) CT shows a 26-mm CRONUS stent-graft that avoids 
hostile angulation between the stent-graft and tortuous artery, preventing stenosis or blockage of distal blood vessels. (C) Postoperative 3D 
image of the aorta. CT, computed tomography.
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