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Root to the Ascending Aorta in a 30-Year-Old 
Marfan Syndrome Patient
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Introduction

There are many reported cases of Marfan syndrome 
(MFS) patients presenting with severe aortic valve insuf-
ficiency and aortic root dilation.1) Although surgical 
techniques and outcomes have been discussed, many 
physicians were not interested in the pathological fea-
tures of these lesions.2) In this study, we report the impact 
of a case in which a 30-year-old MFS patient lacked 
elastic fibers in the tunica media of the sinus of Valsalva.

Case Report

A 30-year-old man was introduced to our hospital 
owing to ascending aortic dilation and severe aortic valve 

regurgitation. The patient had a history of surgery for sco-
liosis at 3 years of age. His thoracic cavity was distorted 
and diagnosed as funnel chest. He also had a family his-
tory of vascular disease and his father died at 54 years due 
to aortic dissection. The patient fulfilled the revised Ghent 
criteria for the diagnosis of MFS:3) aortic root dilation 
with Z >2 and systemic score >7 (wrist and thumb sign, 
pectus carinatum deformity, scoliosis or thoracolumbar 
kyphosis, and facial features; Figs. 1A and 1B). Severe 
aortic valve regurgitation was detected in this patient 
(Fig. 1A), and volume rendering computed tomography 
showed a 70-mm aortic root dilation (Fig. 1B).

We conducted valve-sparing aortic root surgery (opera-
tion time was 355 min, cardiopulmonary bypass time was 
225 min, and aorta clamp time was 192 min). The aortic 
root to the ascending aorta was replaced with a Valsalva 
graft of 26 mm. The harvested aortic walls were examined 
by pathologists. The patient was discharged from our hos-
pital postoperative day 15 without any events.

Figure 2A shows the aortic wall from the root to the 
ascending aorta, which part was shown with black arrow 
by Elastica van Gieson stain. The following features 
were recognized histologically: almost normal arterial 
tissue without ruptured elastic fibers in the ascending 
aorta, ruptured elastic fibers in the transition region to 
the aortic root, and arterial tissue in which elastic fibers 
had disappeared in all layers at the aortic root. Higher 
power microscopy showed scattered elastic fibers at the 
shifting lesion (Fig. 2B).

We present a case report of a 30-year-old Marfan syndrome patient who underwent a 
David procedure for severe aortic valve insufficiency and Valsalva aneurysm. Harvested 
aortic walls were examined by pathologists. Although the tunica media of the ascending 
aorta contained aligned elastic fibers, the aortic root media lacked aligned elastic fibers.
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Discussion

MFS affects a wide range of age groups, from chil-
dren to adults, and is known to cause heart valve disease, 
aortic dissection, and sudden death. The frequency is 
reported to be 1 in 5000 to 10,000 people.4) Inheritance 
is autosomal dominant with a 50% chance of inheritance 
in children. However, not all people with MFS develop 
heart disease or aortic dissection. The prevalence of car-
diovascular disease in MFS remains unknown.

It is characterized by a combination of heart and blood 
vessel disorders, muscle and bone abnormalities, and 

eye disorders. Among these, aortic disorders are directly 
life-threatening. The wall of the aorta is composed of 
three layers: the intima, the media, and the adventitia. In 
MFS, the connective tissue in the media is weakened. A 
tear in the weakened wall of the aorta can cause acute 
aortic dissection with severe pain. Furthermore, because 
blood pressure is constantly applied to the weakened 
wall of the aorta, the blood vessels may gradually swell 
to form an aortic aneurysm. However, most patients do 
not develop any symptoms.5)

The lesions are considered to be caused by the 
application of hemodynamic load against the 

Fig. 2  Elastica van Gieson staining. (A) From ascending aorta to aortic root media elastic fibers disappeared gradually. (B) High-power 
field showed scattered elastic fibers. 

Fig. 1  (A) Preoperative volume rendering CT. The aortic root was dilated like a pear. The black arrow indicated the sites collected for 
pathological examination. (B) Appearance of the patient. In the appearance, humpback and lumbar flexion were recognized. 
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background of “fragile media.” The medial lesion is 
presumed to be a decrease in elastic lamina and a 
decrease in cross-linking of fibers between elastic 
lamina, and the causes are hypertension and heredi-
tary connective tissue diseases, such as MFS. Cystic 
medial necrosis, a previously reported medial lesion, 
is common in connective tissue diseases such as MFS. 
However, in previous reports, necrosis or elastic fiber 
defects of the tunica media were limited to the extreme 
part.6)

Conclusion

In this case, the elastic fibers of the tunica media were 
absent along the entire wall of the sinus of Valsalva aneu-
rysm in an MFS patient. In contrast, the ascending aorta 
of this patient showed the same histological features as 
normal healthy people. We reported this case because it 
was an impactful image.
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