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ABSTRACT  
Introduction and Objective: Marfan syndrome is a genetic disorder that causes des-
truction of elastic fibers in tissues that contain them. The cardiovascular system is one 
of the most commonly affected, where a progressive dilatation of the aorta (often 
asymptomatic) occurs, and if undiagnosed it can lead to the patient's death at an 
early age in life. The objective was to describe the results of the progress of patients 
with Marfan syndrome and ascending aortic surgery. 
Método: A descriptive study was conducted between January 2007 and December 
2010, where six consecutive patients with Marfan syndrome underwent surgery in 
the Service of Cardiovascular Surgery of Hermanos Ameijeiras Hospital. The variables 
related to the diagnosis and surgical procedures and postoperative progress at one 
year were analyzed.  
Resultados: Aortic disorders in Marfan syndrome occurred at a relatively young age 
(40.33 ± 8.33). Aortic dissection was the most common disease (66.6%), and was 
related to the presence of pain and hypertension. Radical techniques predominated 
(66.6%) over the conservative ones. Surgical mortality was 16.6%, with one death; the 
remaining patients had a survival at one year of 100%.  
Conclusiones: Male patients with aortic dissection and normal ejection fraction were 
predominant. The most used surgical technique was that of Bental De Bono. Only one 
patient died in the hospital, the rest had an excellent evolution at one year. 
Palabras clave: Aortic surgery, Marfan syndrome, Follow-up studies  
 
Resultados a corto y mediano plazos de la cirugía de la aorta 
ascendente en el Síndrome de Marfan 
 
RESUMEN 
Introducción y objetivo: El síndrome de Marfan es un trastorno genético que provoca 
destrucción de las fibras elásticas de los tejidos que la contienen. El sistema cardio-
vascular es uno de los que más se afecta, donde ocurre una dilatación progresiva de la 
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aorta, muchas veces asintomática, que si no se diagnostica puede llevar a la muerte 
del paciente en edades tempranas de la vida. El objetivo fue describir los resultados 
de la evolución de los pacientes con síndrome de Marfan y cirugía de la aorta ascen-
dente.  
Método: Se realizó un estudio descriptivo entre enero de 2007 y diciembre de 2010, 
donde se intervinieron quirúrgicamente de manera consecutiva 6 pacientes con diag-
nóstico de Síndrome de Marfan en el Servicio de Cirugía Cardiovascular del Hospital 
“Hermanos Ameijeiras”. Se analizaron las variables relacionadas con el diagnóstico y 
los procedimientos quirúrgicos, así como la evolución posquirúrgica hasta el año.  
Resultados: Las afecciones aórticas en el síndrome de Marfan se presentaron en eda-
des relativamente jóvenes (40,33 ± 8,33). La disección aórtica fue la enfermedad de 
mayor incidencia (66,6 %), relacionada con la presencia de dolor e hipertensión arte-
rial. Predominaron las técnicas radicales (66,6 %) sobre las conservadoras de la válvu-
la aórtica. La mortalidad quirúrgica fue del 16,6 %, con un caso fallecido, el resto de 
los pacientes tuvieron una sobrevida al año, del 100 %.  
Conclusiones: Predominaron los pacientes masculinos, con disección aórtica y frac-
ción de eyección normal. La técnica quirúrgica más empleada fue la de Bental De 
Bono. Solo un paciente falleció en el hospital; el resto tuvo una excelente evolución al 
año de seguimiento. 
Palabras clave: Cirugía de aorta, Síndrome de Marfan, Estudios de Seguimiento 

 
 
 

 

INTRODUCTION 
Marfan syndrome is a genetic disorder of the con-
nective tissue of autosomal dominant transmission, 
determined by a mutation on chromosome 15q21, 
which encodes a glycoprotein called fibrillin-1, the 
main component of the extracellular microfibers that 
are found in large quantities in the connective tissue. 
This inherited disorder causes the formation of 
abnormal elastic fibers with the resulting dysfunction 
of tissues containing them, such as: cardiovascular, 
skeletal and ocular systems, as well as the skin, dura 
and lung1-3. 

Elastic fibers are part of the extracellular matrix of 
tissues that are composed of elastins and a network of 
microfibrils serving as a frame for the deposit of elas-
tin. The main changes in the cardiovascular system are 
ascending aorta dilatation with or without its valve 
insufficiency, dissection and rupture, and also mitral 
valve prolapse. 

Most frequently histological findings are observed 
in the middle layer, with disruption, dislocation and 
destruction of elastic fibers, disorganization, fibrosis 
and necrosis. Cardiovascular lesions and aortic dilata-
tion in up to 80% in children and almost in all adults 
cause the highest mortality (70-95% of patients). This 
dilatation causes progressive valvular insufficiency, 
aneurysm, dissection or rupture if not treated early. 
These lesions are often diagnosed by routine imaging 

studies4,5.   
The initial surgery consisted of palliative proce-

dures such as reduction aortoplasties and wrapping6,7. 
In 1956, DeBakey, Cooley and Creech expanded the 
surgical area by performing a resection of an aneu-
rysm of the ascending aorta with a homograft inser-
tion and in 1964 they published some statistics of 164 
operated patients8. At the end of this decade the 
composite replacement of ascending aorta and aortic 
valve with a valved graft and reimplantation of the 
coronary arteries was introduced (Bentall De Bono 
technique) 9. Later, in the 80s, conservative procedures 
of the aortic valve were incorporated, when Yacoub 
and colleagues devised the aortic remodeling10-13. 
Later, Tirone David projected the aortic reimplantation 
technique when the aortic annulus and sinotubular 
junction exceeded 30 and 50 inches, respectively14, 15. 
From then and until the present new procedures have 
been incorporated in order to preserve the native 
unaffected tissues and prevent anticoagulation16,1716,17.  

 
 
METHOD 
Between January 2007 and December 2010, in the 
Department of Cardiovascular Surgery of Hermanos 
Ameijeiras Hospital, there were a total of 30 ascending 
aorta surgeries in 28 patients; 6 of them were diag-
nosed with Marfan syndrome. Despite having a small 
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sample, variables related to the diagnosis, surgical pro-
cedure and further progress, were analyzed.  

The nonparametric descriptive analysis was used. 
For continuous variables, the mean ± standard devia-
tion (SD) and range were calculated, and in the rest of 
the variables, the percentage.  

The surgical techniques used were: ascending aorta 
and aortic valve replacement through a valved con-
duit, with reimplantation of coronary arteries, ascen-
ding aorta replacement with commissural resuspen-
sion of the aortic valve and aortic repair.  

The short-term follow-up was from surgery to hos-
pital discharge. Outpatient follow-up (medium term), 
was performed by outpatient visits up to a period of 
one year after surgery. 

The information was obtained through review of 
medical records, surgery, anesthesia and perfusion re-
ports of the patients in question. 

 
 

RESULTS  
Of the 28 cases operated on for conditions of the as-
cending aorta, 6 (21.4%) had a history of Marfan syn-
drome, with a mean age of 40.33 ± 8.33 (range, 28-53) 
years. The remaining presurgical variables are re-
flected in Table 1. Four patients were diagnosed with 
acute aortic dissection (66.6%) and aneurysms in the 2 
remaining, one of them symptomatic. Chest pain 
prevailed in all patients operated on for acute aortic 
syndrome, and hypertension (HT) was found in 75% of 
them. Dyspnea was predominant in one of the pa-
tients with aortic aneurysm, whereas in the other case 
aortic disease was confirmed by monitoring echocar-
diography.  

In all patients diagnosis was confirmed by contrast 
computed tomography. Also transthoracic and trans-
esophageal echocardiography confirmed the presence 
of these diseases in most cases.    

Moreover, the time between the diagnosis of the 
disease and surgical treatment in three of the patients 
with acute aortic syndrome was less than 24 hours. 
However, the other patient was transferred to our 
center with seven days of illness evolution, in a poor 
overall condition, with dilatation and malfunction of 
the left ventricle. For those affected by aortic aneu-
rysms, this range was longer, allowing bringing these 
patients in better conditions to the operating room. 

 A total of seven surgeries were performed, as a 
patient required a second surgery for pseudoaneu- 

Table 1. Preoperative variables. 

Variables Nº of patients (%), 
Mean ± SD 

Age 40,33 ± 8,33 
(intervalo, 28 - 53) 

Gender 
Male 
Female 

 
5 (83,3 %) 
1 (16,6 %) 

Diagnosis at admission 
Aortic dissection 
Aortic Aneurysm 

 
4 (66,6 %) 
2 (33,3 %) 

LV ejection fraction  
≥ 50 % 
≥ 30 % y < 50 % 

 
4 (66,6 %) 
2 (33,3 %) 

Functional class (NYHA) 
I, II 
III, IV 

 
4 (66,6 %) 
2 (33,3 %) 

LV: Left ventricle 
NYHA: New York Heart Association 
 
 
 

rysm at the distal suture line of the valved conduit of 
initial surgery. Emergency surgery was performed in 
five patients (including reintervention), and extreme 
urgency in one of them, while the remaining two were 
electively operated on. 

In all patients, the femoral vessels were dissected, 
but only in four of them femoral vein and artery were 
cannulated, and in two cases the femoral artery was 
used with double-step cannula in the right atrium. In 
the patient that underwent reintervention for pseudo-
aneurysm at the distal suture line of the valved graft, 
the femoral vein was used with axillary artery as input 
path.  

Custodiol was the cardioplegic solution used in all 
cases. Bentall De Bono technique, with the “button” 
procedure was the most used (Table 2, Figure 1), 
followed by the conservation of the aortic valve with 
commissural resuspension (Table 2, Figure 2) and in 
the case that underwent reintervention for pseudo-
aneurysm, a resection of the false aneurysm was per-
formed at the distal suture line of the valved conduit 
of previous surgery by aortoplasty with Dacron patch. 

Extracorporeal circulation times and aortic clamp-
ing are shown in Table 2, only one patient underwent 
circulatory arrest for 34 minutes. The extreme times 
corresponded to a case with ascending aortic dis-
section that extended to the arch and descending 
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Figure 1. Bental De Bono technique. 
 
 
 
 
 

Figure 2. Commissural resuspension technique. 
 
 
 
 
 

aorta, who was transferred to our center with a seven-
day illness evolution, in low cardiac output. 

One case underwent reintervention for pseudo-
aneurysm at the distal anastomosis level of the valved 
graft, as described above. In one patient a large peri-
cardial effusion was diagnosed, which was drained by 
subxiphoid puncture under echocardiographic control.  
 
 
 

Table 2. Variables related to surgery. 

Variables Nº de pacientes (%), 
Media ± DE 

Cannulation 
Femoro - femoral 
Femoral artery - RA 
Axillary artery - RA 

 
4 (66,6 %) 
2 (33,3 %) 
1 (16,6 %) 

Reintervention 

ECC time 270,83 ± 122,38  
(range, 120-469) 

Time of Anoxic arrest 189,33 ± 67,03  
(intervalo, 80-261) 

Time of circulatory  
arrest 1 caso (34 minutos) 

Surgical technique:  
Bental De Bono 
Commissural  resuspension  
Aortoplasty 

 
4 (66,6 %) 
1 (16,6 %) 

1 (16,6 %) Reintervención 
RA: Right atrium, ECC: Extracorporeal circulation. 
 
 

 
Four patients were extubated before 12 hours 

(Table 3), one intubated remained ventilated for 7 
days and another could never be extubated from the 
ventilator. 

The stay in the Cardiovascular Intensive Care Unit 
(CICU) was short in four of the operated patients 
(Table 3), which were transferred to an open ward 
within 48 hours. One patient died at 36 hours and the 
other remained nine days in the cardiovascular CICU.  

With respect to postoperative complications, the 
cardiovascular and respiratory ones prevailed with two 
by system, and one patient suffered right cerebral 
stroke with full recovery before 21 days. 

As for surgical mortality, there was one death, a 
patient with a diagnosis of dissection of the ascending 
aorta, aortic arch and descending aorta, which was 

referred to our center with seven days of illness 
evolution, in clear cardiogenic shock. The surgery was 
very laborious and the patient was moved to the 
cardiovascular CICU in critical condition, with high-
dose inotropes, where he died 36 hours later. 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

All five patients were discharged without disability, 
four joined their working lives. Survival of these five 
patients at one year was 100%. During this period one 
patient had upper gastrointestinal bleeding in the 
form of melena, which resolved with medical treat-
ment. 
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Table 3. Postoperative variables. 

Variables Nº of patients (%) 

Intubation time  
≤ 12 hours 
> 12 hours 
Never extubated 

 
4 (66,6 %) 
1 (16,6 %) 
1 (16,6 %) 

Stay in CICU 
≤ 48 hours 
> 48 hours 

 
4 (66,6 %) 
1 (16,6 %) 

Surgical Mortality 1 (16,6 %) 
Survival at 1 year 5 (83,3 %) 

 
 
 
DISCUSSION 
In the early seventies of the last century, it was es-
timated that life  expectancy of patients with Marfan 
syndrome was 37 years18 as a result of complications 
of the ascending aorta. Currently, with the develop-
ment of aortic surgery, the survival of these patients 
has increased almost twice. 

Alterations in the middle layer cause dilatation of 
the aorta that according to the law of Laplace, creates 
a vicious cycle that ends with dissection or vessel 
rupture19. The risk of rupture of a 6 or more inches 
aneurysm is increased four times.    

Today there is much controversy as to which sur-
gical technique to perform on a patient with an aortic 
root complication in Marfan syndrome. At the begin-
ning of this century several articles were published 
where radical procedures on the aortic valve (Bentall 
De Bono technique and its modifications) predomi-
nated20-22. The results in mortality were very encour-
aging, but the events associated with anticoagulation 
and mechanical prostheses were significant when 
compared with other series employing conservative 
procedures23,24.  

Many surgical groups, including most from our cen-
ters, after examining the aortic valve decide to replace 
it. But if you consider that the aortic insufficiency in 
Marfan syndrome is a consequence of the annulus-
ectasia and not an intrinsic valve damage, the appear-
ance of phenomena associated with mechanical pros-
thesis and anticoagulation would be avoided25. Accor-
ding to Montesinos and colleagues, Bentall De Bono 
technique and its modifications have advantages over 

conservative procedures, as the annulus-ectasia and 
aortic valve insufficiency are corrected, and the 
diseased aorta is replaced; while resuspension or 
preservation of the aortic valve in Marfan syndrome is 
associated with a residual aortic valvular insufficiency 
in the long term. It is also true that radical techniques 
on the aortic valve prevents these alterations des-
cribed above, but if it is considered that conservative 
techniques as described by Tirone David14,15, where 
the native valve is reimplanted within the prosthetic 
graft with several pledget stitches in the ventricular 
portion of the aortic annulus and the commissural 
resuspension technique associated with aortic an-
nuloplasty with band of Teflon or another non-
distensible prosthetic material, the possibility of resi-
dual aortic regurgitation would be negligible. 

With the passage of time, conservative procedures 
on the aortic valve in surgical diseases of the as-
cending aorta, with or without a history of Marfan 
syndrome, have been increasing. In a cohort of The 
International Registry of Acute Aortic Dissection stu-
dy27, published in 2007, supracoronary aortic replace-
ment was performed in 399 patients (58.5%), and 
Bentall De Bono technique or its modifications was 
used in just 16.2% of cases. Similar results reveal new 
works where other conservative techniques are added 
to the remodeling procedures and reimplantation 
created by Yacoub and David respectively, 28-31.  

The results of aortic surgery in Marfan syndrome 
have been even more encouraging when these pa-
tients are prophylactically taken to the operating 
room. This surgical practice is been performed for 
many years in first world countries32.  

 
 
CONCLUSIONS 
Male patients with aortic dissection and normal 
ejection fraction were predominant. The most used 
surgical technique was that of Bental De Bono. Only 
one patient died in hospital and the rest had an 
excellent outcome at one year. 

 
 

REFERENCES 
1. Ho NC, Tran J, Bektas A. Marfan´s syndrome. Lan-

cet. 2005;366(9501):1978-81. 
2. Nollen GJ, Mulder BJ. What is new in the Marfan 

syndrome? Int J Cardiol. 2004;97 Suppl 1:103-8. 
3. Oliva P, Regina Moreno R, Toledo I, Montecinos A, 



 Valdés Dupeyrón O, et al. 

CorSalud 2013 Apr-Jun;5(2):182-188 187 

Molina J. Síndrome de Marfán. Rev Méd Chile. 
2006;134(11):1455-64. 

4. Geva T, Sanders SP, Diogenes MS, Rockenmacher 
S, Van Praagh R. Two-dimensional and Doppler 
echocardiographic and pathologic characteristics 
of the infantile Marfán Syndrome. Am J Cardiol. 
1990;65(18):1230-7. 

5. Yalcin F, Thomas JD, Homa D, Flachskampf FA. 
Transesophageal echocardiography: first-line ima-
ging for aortic diseases. Cleve Clin J Med. 2000; 
67(6):417-21. 

6. Montíes J R. Aneurismas de la aorta torácica. Patel 
J, Blondeau H, Leger L, Blondeau P, Garbay G. En: 
Tratado de técnica quirúrgica. Vol. 4. Paris: Toray-
Masson; 1975. p. 1091. 

7. Robicsek F. A New method to treat fusiform aneu-
rysms of the ascending aorta associated with aor-
tic valve disease: an alternative to radical resec-
tion. Ann Thorac Surg. 1982;34(1):32-4.  

8. Cooley DA. Early development of surgical treat-
ment for aortic aneurysms: personal recollections. 
Tex Heart Inst J. 2001;28(3):197-9. 

9. Bentall H, De Bono A. A technique for complete 
replacement of the ascending aorta. Thorax. 1968; 
23(4):338-9. 

10. Fagan A, Pillai R, Radley-Smiths R, Yacoub MH. Re-
sults of new valve conserving operation for treat-
ment of aneurysms or acute dissection of aortic 
root. Br Heart J. 1983;49(3):302 [Resumen]. 

11. Yacoub MH, Gehle P, Chandrasekaran V, Birks EJ, 
Child A, Radley-Smith R. Late results of a valve-
preserving operation in patients with aneurysms 
of the ascending aorta and root. J Thorac Cardio-
vasc. 1998;115(5):1080-90. 

12. Fries R, Graeter T, Aicher D, Reul H, Schmitz C, 
Böhm M, et al. In vitro comparison of aortic valve 
movement after valve-preserving aortic replace-
ment. J Thorac Cardiovasc Surg. 2006;132(1):32-7. 

13. Schäfers HJ, Bierbach B, Aicher D. A new approach 
to the assessment of aortic cusp geometry. J 
Thorac Cardiovasc Surg. 2006;132(2):436-8. 

14. David TE, Feindel CM. An aortic valve-sparing 
operation for patients with aortic incompetence 
and aneurysm of the ascending aorta. J Thoracic 
and Cardiovasc Surg. 1992;103(4):617-21. 

15. David TE, Feindel CM, Webb GD, Colman JM, 
Armstrong S, Maganti M. Long-term results of 
aortic valve-sparing operations for aortic root 
aneurysm. J Thorac Cardiovasc Surg. 2006;132(2): 

347-54. 
16. Simon P, Mortiz A, Moidl R, Kupilik N, Graben-

woeger M, Ehrlich M, et al. Aortic valve resus-
pension in ascending aortic aneurysm repair with 
aortic insufficiency. Ann Thorac Surg. l995;60(l): 
176-80. 

17. Hess PJ, Klodell CT, Beaver TM, Martin TD. The 
Florida sleeve: A new technique for aortic root 
remodeling with preservation of the aortic valve 
and sinuses. Ann Thorac Surg. 2005;80(2):748-50. 

18. Van Karnebeek CD, Naeff MS, Mulder BJ, Henne-
kam RC, Offringa M. Natural history of cardiovas-
cular manifestations in Marfan syndrome. Arch Dis 
Child. 2001;84(2):129-37. 

19. Segura AM, Luna RE, Horiba K, Stetler WG, McAllis-
ter HA, Willerson JT, et al. Inmunohistochemistry 
of matrix metalloproteinases and their inhibitors 
in thoracic aortic aneurysm and aortic valves of 
patients with Marfan’s syndrome. Circulation. 
1998;98(19 Suppl):II331-7. 

20. Hagl C, Strauch JT, Spielvogel D, Galla JD, Lansman 
SL, Squitieri R, et al. Is the Bentall procedure for 
ascending aorta or aortic valve replacement the 
best approach for long-term event-free survival? 
Ann Thorac Surg. 2003;76(3):698-703. 

21. Gott VL, Cameron DE, Alejo DE, Greene PS, Shake 
JG, Caparrelli DJ, et al. Aortic root replacement in 
271 Marfan patients: a 24 year experience. Ann 
Thorac Surg. 2002;73 (2):438-43. 

22. Cameron DE, Gott VL. Surgical management of the 
Marfan patient at the Johns Hopkins Hospital. En: 
Robinson PN, Godfrey M, eds. Marfan Syndrome: 
A Primer for Clinicians and Scientists. Georgetown: 
Landes Bioscience, 2004; p, 70-80.  

23. David TE, Ivanov J, Amstrong S, Feindel CM, Webb 
GD. Aortic valve sparing operations in patients 
with aneurysms of the aortic root or ascending 
aorta. Ann Thorac Surg. 2002;74:S1758-61. 

24. Leyh RG, Kallenbach K, Karck M, Hagl C, Fischer S, 
Haverich A. Impact of preoperative aortic root 
diameter on long-term aortic valve function after 
valve sparing aortic root reimplantation. Circula-
tion. 2003;108 Suppl 1:II285-90. 

25. Griepp RB, Lytle BW, David TE, Schafers HJ, 
Kallenbach K, Galla JD, et al. Aortic Surgery Sympo-
sium VIII. Discussion: Session 1 – Ascending Aorta. 
Ann Thorac Surg. 2002;74:S1792-9. 

26. Montesinos Mosqueira E, Vásquez Kobashigawa J 
C, Rojas Peña L, Peralta Rodríguez J. Tratamiento 



Short and medium term outcomes of ascending aorta surgery in Marfan Syndrome 

CorSalud 2013 Apr-Jun;5(2):182-188 188 

quirúrgico de disección de aorta torácica ascen-
dente en síndrome de Marfan. Rev Med Hered. 
2007;18(2):110-4.  

27. Rampoldi V, Trimarchi S, Eagle KA, Nienaber CA, 
Oh JK, Bossone E, et al. Simple risk models to 
predict surgical mortality in acute type A aortic 
dissection: The International Registry of Acute 
Aortic Dissection Score. Ann Thorac Surg. 2007; 
83(1):55-61. 

28. Evangelista A, Padilla F,  López-Ayerbe J, Calvo F, 
López-Pérez JM, Sánchez V,  et al. Registro español 
del síndrome aórtico agudo (RESA). La mejora en 
el diagnóstico no se refleja en la reducción de la 
mortalidad. Rev Esp Cardiol. 2009;62(3):255-62. 

29. Tamura N, Komiya T, Sakaguchi G, Kobayashi T. 
‘Turn-up’ anastomotic technique for acute aortic 
dissection. Eur J Cardiothorac Surg 2007;31(3): 

548-9. 
30. Ruvolo G, Fattouch K. Aortic valve-sparing root 

replacement from inside the aorta using three Da-
cron skirts preserving the native Valsalva sinuses 
geometry and stabilizing the annulus. Interact 
CardioVasc Thorac Surg. 2009;8(2):179-81.  

31. Forteza A, Cortina JM, Sánchez V, Centeno  J, López 

MJ, Pérez de la Sota E,  et al. Experiencia inicial con 
la preservación de la válvula aórtica en el sín-
drome de Marfan. Rev Esp Cardiol. 2007;60(5): 
471-5. 

32. Favaloro RR, Casabé JH, Segura M, Abud J, Casas J, 
López C, et al. Tratamiento quirúrgico de las 
complicaciones de la aorta ascendente en el 
síndrome de Marfan. Resultados inmediatos y a 
largo plazo. Rev Esp Cardiol. 2008;61(8):884-7. 

 
 


	marfan-synd-1
	marfan-synd-2

