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ABSTRACT

Total aortic replacement from valve to bifurcation was performed in a patient with

Mar fan syndrome in a two stage operation. The patient had a DeBakey type II aortic dis-

section with grade 3/4 aortic regurgitation and type III dissection with diffuse enlargement

of false lumen. At the first operation, cardiopulmonary bypass, profound hypothermia, selec-

tive cerebral per fusion and circulatory arrest were employed while the aortic valve, ascend-

ing, aortic arch and proximal segment of descending thoracic aorta were replaced. At the

second operation, the remaining descending thoracic and abdominal aortic segment were re-

placed, using femoroTfemoral bypass. The patient has remained well 47 months after the

second operation. To our knowlegde, this is the first successful case of total aortic replace-

ment from valve to bifurcation in Japan. Ryukyu Med. J., 17(1)6ト64, 1997
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INTRODUCTION

Chronic aortic regurgitation and aortic root dissec-

tion and rupture are the primary cause of the reduced

life expectancy of patients with Mar fan syndromel

Prompt diagnosis and surgical repair should allow m-

creased survival rate among patients with this hereditary

disorder of connective tissue. A few reports of aortic

surgery have recently switched from limited to extended

graft replacement in the patients with Marian syndrome

for good late outcome2 ). However, the selection of the

patient for total aortic replacement has been controver-

sial, considering its operative mortality and morbidity.

We present herein a patient with Mar fan syndrome who

underwent successful two stage total aortic replacement.

The presentation and management of a patient with

Mar fan syndrome who had extensive aortic dissection is

discussed.

CASE REPORT

A 34-year old man with severe pain in the chest and

low back was diagnosed as having dissecting aortic aneu-

rysm in the emergency center and transferred to our hos-

pital. Three years ago, he also suffered from chest pain

and dyspnea, and recovered uneventfully. He was 180

cm in height and had typical Mar fan habit (pes planus,

thoracic dorsis, pectus deformity, arachnodactyly and
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ectopia lentis). Nevertheless, the diagnosis of Marian

syndrome had not been made previously. There was a

grade 3/6　regurgitation murmur in aortic area and

electrocardiogram showed left ventricular hypertrophy

with a strain pattern. Enlargement of aortic arch was

observed in the chest X-ray. Computed tomography (CT)

scanning revealed massive aneurysmal dilatation and dis-

section of almost entire aorta (Fig. 1). Aortography

confirmed DeBakey type II aortic dissection with grade
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Fig. 2 Aortogram (left) and drawing (right)
made before oDeration showing DeBakey type

II aortic dissection with grade III aortic regur-

gitation and type III dissection with massive
dilatation of false lumen.

Fig. 4 Drawing (left) and aortogram (right)
made after the second operation showing

good function of the totally replaced aorta

with preservation of intercostal, visceral,
and lumbar arteries.

Fig. 3 Intraoperative pictures at the first operation. Through a median sternotomy ap-

proach, the heart, ascending aorta- arch and proximal segment of descending thoracic

aorta is exposed (left). Valved conduit for aortic root replacement and three-limbed

arch graft are shown (center). Completion of first stage aortic replacement from

valve to proximal segment of descending thoracic aorta with two composite grafts
(right).

Ill aortic regurgitation and type III dissection with dif-

fuse dilatation of the false lumen (Fig. 2). Based on his

preoperative findings and progressive nature of this dis-

order in patients with Mar fan syndrome, total aortic re-

placement was performed in two stages.

At the first operation on October 8, 1992. the heart, as-

cending aorta, arch and proximal segment of descending

thoracic aorta were exposed through a median sternotomy

(Fig. 3). Employing cardiopulmonary bypass, profound

hypothermia (18℃　rectal), selective cerebral per fusion

and circulatory arrest, the aortic root was replaced with

a composite valve graft and the coronary arteries reat-

tached by button technique51. simultaneously, the aor-

tic arch and proximal segment of the descending thoracic

aorta were replaced with a three-limbed arch graft (Fig.

3, Fig. 4). Two pairs of intercostal artery (Th4, 5) were

reimplanted during this procedure.

After complete recovery, the second operation was
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performed on March 17, 1993. Through the spiral open-

ing approach, the remaining thoracoabdominal aorta

(from the distal segment of descending thoracic aorta to

the aortic bifurcation) were completely exposed. Using

partial femoro-femoral bypass and multi-aortic clamp-

ing technique61 the aortic graft replacement was per-

formed with reimplantation of three pairs of intercostal

and two pairs of lumbar arteries and reattachment of

celiac, superior mesentric and renal arteries (Fig. 4).

The patient had an uneventful postoperative course

without any signs of paraplegia and postoperative aortogram

showed good function of the reconstructed aorta from

valve to bifurcation (Fig. 4). The patient remains well

in good health 47 months after the total aortic replace-

ment.

DISCUSSION

The natural history of the Mar fan syndrome has

been well described by Murdoch et aV¥ In their series

of 257 patients, the mean age of death was 32　years.

The causes of death were mostly the result of cardiac or

aortic factors, with aortic root complication and aortic

dissection or rupture. Therefore, prolongation of lifespan

in patients with Mar fan syndrome is dependent upon pre-

vention and management of these cardiovascular manifes-

tations.

Surgical treatment should be related to the anat-

omic diagnosis and must be a well established procedure

devised for the abnormalities occurring in the various

segments of the affected aorta and the left sided heart

valves. Regarding the multiple cardiovascular manifes-

tations of Mar fan syndrome, Svensson et als) reported

280 aortic operations in 151 patients and Coselli et al*'

also reported 117 operations in　59　patients in multi-

stages. Many other studies also revealed that new

developments involving additional aneurysms in the re-

maining aortic segments, necessitated extended aortic

replacement in multi-stage operation in patients with

Mar fan syndrome25'91. In view of it's progressive

nature and preoperative findings, we performed total

aortic replacement including a short segment of non-

dilated ascending aorta in this patient.

Controversy exist regarding the surgical manage-

ment of simultaneous or stages operation during total

aortic replacement. Massino et al3'experienced 21 pa-

tients requiring simultaneous total aortic replacement

from valve to bifurcation and reported a 14.2%　opera-

tive mortality and 72% with a 5-year survival rate. But

early postoperative complications in their 21 patients in-

eluded renal failure in 2 patients, central neurologic dis-

turbances in one and neurologic disturbances of lower

extremities in　3　patients. Crawford et al2' analyzed

their 53 patients requiring total aortic replacement in

multi-stage operation and reported 8 % early deaths and

21% late deaths. Although early and late deaths of
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Crawford procedure wereユow, the early postoperative out-

come included renal failure in　2　patients, central

neurologic deficit in 3 and neurologic disturbances of

lower extremities in 10 patients. They noted that when as-

cending and aortic arch were replaced first because of

size and symptoms it could minimize the cardiac comphca-

tions of subsequent operations. Although simultaneous

aortic replacement is the ideal treatment for disease in-

volving the whole aorta, most cardiac surgeons prefer

the multi-stage operation considering the complicated

procedure and the high operative risk of the one stage

operation　=　We therefore selected the two-stage op-

eration in view of it's low mortality and morbidity

rate in our patients.

As an adjunct to extended aortic aneurysm sur-

gery, deep hypothermia with circulatory arrest has been

mostly used as in the Massino and Crawford groups.

However, many disadvantages of this procedure for brain

protection have been reported81日!). A selective cerebral

per fusion technique131 was performed on our patient dur-

ing first stage operation for cerebral protection and

consequently he did not develop any neurologic distur-

bances.

Paraplegia, probably caused by a temporary reduc-

tion of the per fusion pressure to the spinal cord dur-

ing or after the thoracoabdominal aortic operation, is

still feared with catastrophic complications14'16'. It re-

mains an unsolved source of.severe morbidity.　We

reported that routine reimplantation of many large

intercostal and lumbar arteries under the multi-aortic

clamping technique could decrease the incidence of para-

plegia during the thoracoabdominal aortic replacement

using femoro-femoral bypass6'. In this patient, five

pairs of intercostal and two pairs of lumbar arteries

were reimplanted during the second operation. The

late outcome of the patient has been well without any

signs of paraplegia.

While reports of total aortic replacement are few川17)i

a total aortic replacement including the aortic valve has not

been previously reported in Japan. This case report empha-

sizes that patients with Mar fan syndrome who have diffuse

aortic involvement may be best treated by extensive aortic re-

placement.
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