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Introduction 
The frozen elephant trunk technique (FET) was introduced 
in 1996 to treat degenerative and chronic dissecting 
aneurysms involving the aortic arch and the proximal 
descending aorta1. FET prostheses have a proximal Dacron 
segment to replace the aortic arch and a distal-stented end to 
seal the aneurysm in the descending aorta. The main 
purpose of FET was to potentially avoid the second-stage 
completion operation after the classic elephant trunk (ET) 
technique2. Later, the indications for FET were expanded to 
patients with acute aortic dissection to favour false-lumen 
thrombosis around the stent graft, since a patent false lumen 
had been identified as a risk factor for aortic dilatation and 
late operation3–5.

Frozen Elephant Trunk (FET) technique plays a significant 
role in modern aortic arch repair operations, and is equally 
important for both aneurysmal disease and acute aortic 
dissection. Its use in extended aneurysm usually implies a 
therapeutic effect, aiming at complete exclusion of the 
diseased descending thoracic aorta. In acute aortic dissec-
tion type A (AADA), the application of FET is more 
prophylactic in nature, where it is primarily inserted FET 

implantation to stabilize the dissecting membrane in the 
proximal descending aorta and seal the false lumen to 
prevent its dilatation6-8. The frozen elephant trunk (FET) 
technique was developed to facilitate the conventional 
surgical two-stage approach. After its introduction as a 
single-stage treatment option for selected patients with 
aortic arch aneurysms, the indication was expanded to 
include patients with acute and chronic aortic dissections of 
DeBakey type I and also selected patients with Standford 
Type B aortic dissections9-11. Its use in the emergency setting 
of acute aortic dissection (AAD) is still a matter of ongoing 
debate12. Meanwhile it was shown however, that the FET 
technique enhances stabilization of the true lumen (TL) 
regardless if applied in acute or chronic dissection. This 
aspect favors late surgical outcome 

Case Report 
Mr X, 37 years old male who was presented to us with back 
pain for 2 months, nausea for one month. He had a history of 
hypertension for 12 years and Received 3 dose of hemodial-
ysis before admitted in our hospital. On physical examina-
tion, His blood pressure was 160/40 mm of Hg. Color 
droppler revels-Moderately severe AR with aortic root 
dilated and as well as dissection in aorta was found. Coro-
nary Angiogram show normal coronaries that was done 
before admitted our hospital. Computerized tomography 
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with contrast material showed the presence of aneurysm 
with dissection involving root and the ascending aorta and 
arch distal aorta up to femoral bifurcation. His left renal and 
superior mesenteric artery was arise from false lumen and 
rest other visceral artery was in true lumen. After proper 
preoperative preparation and counselling and we decided for 
modified Bentall’s procedure with total arch replacement 
with Frozen elephant trunk procedure.

Fig.1-Preoperative CT aortogram: Aortic dissection up to 
femoral bifurcation 

Operative technique
On 7th July 2019, the operative procedure was performed 
under general anesthesia. The patient is intubated, and 
anesthetized. Necessary arterial and venous lines are 
prepared. Transesoephageal echocardiography (TEE) probe 
is inserted to assess the aortic anatomy, morphology and to 
evaluate the valve function. Temperature probes were 
placed for esophagopharyngeal and rectal temperature 
monitoring. The patient was positioned on the operating 
table in supine position. Median Sternotomy done keeping 
Rt femoral vessel exposed. Dissection of left subclavian, left 
common carotid and Brachiocephalic trunk were done and 
control was taken.  Pericardiotomy done /Cannulation was 
done with 10mm tube graft to left common carotid artery 
and 2 stage single venous cannula to RA. Aortic cross clamp 
applied /ante grade CP with modified Del nido preparation 
with selective malleable ante grade CP cannula.  Heart 
arrest, false and true lumen in aorta with entry tear were 
identified. Modified Bentalls procedure applied to replace 
aortic root with ascending aorta with 21mm SJM Master 
series aortic valve graft. Under TCA with ACP through left 
common carotid artery with NIRS cerebral monitoring 

aortotomy was extended upto left subclavian artery. Re-en-
try tear was identified at proximal DTA. Frozen Elephant 
trunk were done with Cronus 24mm after obliteration of 
proximal left subclavian artery. Distal anastomosis was 
done with 24 mm size 4 branched graft and then total arch 
replacement were completed with the sequence of left 
subclavian artery/proximal anastomosis /cross clamp 
released after proper dearing /rewarming started and rest 
two anastomosis of left common carotid artery and innomi-
nate artery were done. Sinus rhythm achieved/protamine 
given/ACT achieved /RA, left common carotid artery 
decannulation done/Haemostasis achieved/Drain in situ/ 
Paching were placed/Chest close in layers. His subsequent 
course in hospital was satisfactory and discharge on 9th 
post-operative day.

Fig.2: Post-operative CT aortogram

Discussion
The combined disease of the aortic arch and the proximal 
descending aorta remains a surgical challenge. Different 
techniques have been proposed. In patients with extensive 
aortic aneurysms, classically, a two-stage operation was 
performed. In the first stage, the ascending, as well as the 
aortic arch, was replaced through a median stenotomy. In 
the second stage, the descending thoracic aorta was replaced 
through a lateral thoracotomy. Borst et al. (2005)2 
introduced the so-called elephant trunk technique in 1983, 
greatly facilitating this two-stage technique. A significant 
disadvantage of this approach was the need for two opera-
tions with their associated mortality and morbidity as well 
as the fact that there was at least some mortality in the 
interval between the two operations due to the rupture of the 
untreated segment of the aorta. Some surgeons advocated a 

single-stage operation either through a clamp-shell incision 
or a combined median sternotomy and a lateral thoracotomy 
to repair the aortic arch as well as the descending aorta. Such 
a strategy is quite invasive for the patient and technically 
difficult for the surgeon and as such has been followed only 
by few centres.

The endovascular stent graft technology introduced by has 
facilitated the treatment of the descending aorta. However, a 
totally endovascular treatment of the aortic arch pathology 
is difficult because of the supra-aortic vessels. A combination 
of the classic ‘elephant trunk’ technique and the endovascu-
lar stent technology resulted in the so-called frozen elephant 
technique13. this potentially single-stage technique, the 
operation is performed through a median sternotomy. The 
ascending aorta along with the aortic arch is replaced 
conventionally and an endovascular stent graft is placed into 
the descending aorta in the ante grade manner through the 
open aortic arch. The non-stented part is used for the 
ascending aorta and the arch and a stented part for the 
descending aorta. The distal landing site of the stent graft 
can be placed at the non-diseased portion of the descending 
aorta or distal part of entry and re-entry tear. In the classic 
elephant trunk technique, the graft portion forming the 
‘elephant trunk’ in the descending aorta floats freely in the 
descending aortic lumen so that there is little or no thrombus 
formation between the graft and the aortic diseased wall. In 
the frozen elephant trunk technique, the stented segment 
allows for progressive thrombus formation in the perigraft 
space up to the level of the landing site. This reduces the 
wall stress on the aorta and thus helps in preventing the 
subsequent growth of the aortic diameter. Owing to this 
reason, the frozen elephant trunk technique is becoming 
more popular. Initially, such operations were performed 
with a home-made ‘hybrid prosthesis’ with a stented and a 
non-stented segment7. At present, one ‘off-the-shelf hybrid’ 
prosthesis is available in the market. The advantages of the 
investigational device against the commercially available 
one are explained below.

It is controversial whether such an aggressive technique 
should be used in AADA patients. With the advances in 
diagnosis, surgical techniques, anaesthesia and periopera-
tive care, the outcome of surgical repair in AADA has 
improved. Even then, AADA continues to be associated 
with high morbidity and mortality13. Therefore, some 
conservative surgeons advocate only an ascending aortic 
replacement with or without the replacement of the proximal 
arch. Kazui et al. (2000)14 recommended a more aggressive 
strategy with total aortic arch replacement to improve the 
late surgical outcome. Ando et al15. proposed a total aortic 
arch replacement with a conventional elephant trunk to 
achieve a stronger distal anastomosis and facilitate possible 
subsequent operations on the downstream aorta.

Replacement of the arch with simultaneous antegrade 
descending stent-grafting using a hybrid prosthesis    
implantation can lead to the avoidance of late downstream 

complications after a classic DeBakey type I aortic dissection 
repair. This has been shown by the Essen group16.

Total replacement of the ascending and aortic arch in 
AADA patients does demand high technical skills. Even 
then, we believe in such a strategy of total aortic arch 
replacement with a frozen elephant trunk to improve 
long-term outcome in cases of AADA with intimal tear or 
re-entry into the aortic arch or the descending aorta 
(DeBakey type I). Of course, such a strategy can only be 
implemented in centres of excellence and also if it is 
absolutely necessary and not routinely in all the acute 
dissection patients. In such situations, this hybrid prosthesis 
could play a positive role.

Figure 3: The Vascutek Thoraflex hybrid stent-graft (A) and 
its clinical application (B).

For the re-implantation of the arch vessels, currently either 
the en-bloc (island) technique or branched graft technique 
(BGT) is used. The BGT may have several advantages over 
the classical island technique. Di Eusanio et al. (2002)17 
showed that the perioperative risks are not increased with 
the BGT technique. The proposed advantages are: 

1. In atheromatous aneurysms, the cerebral emboli risk 
may be reduced by the replacement of the complete 
aortic arch and the proximal parts of the arch vessels 
that are normally left behind in the island technique.

2. The CPB and especially the myocardial ischaemic 
times are shorter than in the island technique because 
after completing the distal anastomosis, the proximal 
anastomosis to the ascending aorta or the root              
(depending on the case), myocardial perfusion can be 
started. The arch vessels can be re-implanted with the 
myocardium perfused.

3. The lower body ischaemia time as well as ischaemia of 
the left subclavian region can be reduced.

4. Haemostasis is easier.

Despite these proposed advantages, currently no hybrid 
grafts with a branched unstented segment are available in 
the market. 

Conclusion
Aortic arch surgery requires meticulous teamwork in the 
true perioperative sense. Planning and communication at all 
phases from preoperative evaluation, through intraoperative 

The sensitivity of ST-segment depression in lead aVL in 
diagnosing lesion in RCA is 46/75× 100 = 61.3% and speci-
ficity of the test in correctly ruling out those who did not 
have lesion in RCA is 17/23 × 100 = 73.4%. The positive 
and negative predictive values of the diagnostic test 
variables are 88.4% and 36.9% respectively, while the 
percentages of false positive and false negatives are 11.4% 
and 63.0%respectively. The overall diagnostic accuracy of 
ST-segment depression in lead aVL is predicting the culprit 
artery in ST-elevated acute inferior myocardial infarction is 
68.3%. Wung (2007)17 found that significant ST-segment 
depression in Lead aVL in acute inferior wall myocardial 
infarction was more common in RCA with a sensitivity of 
74% and Specificity of 90%.  Various studies were done in 
Bangladesh to predict the culprit artery in acute inferior wall 
myocardial infarction using ST-segment deviation in 
various ECG leads.  Jamal et al. (2009)23 studied the ratio of 
ST-segment depression in lead V3 to ST-segment elevation 
in Lead III to predict culprit artery in acute inferior wall 
myocardial infarction. A ratio is >1.2, predicted LCX lesion 
as the culprit artery with 83.3% sensitivity and 88.9% speci-
ficity. Although present study has a few limitations such as 
patients presented with acute inferior MI were not included 
due to different contraindications and co-morbid conditions 
finding of the showed that significant ST-segment depres-
sion in lead aVL may be described to be a sensitive ECG 
sign of evolving acute inferior wall myocardial infarction 
and represents myocardial infarction involving mostly the 
RCA artery with a high positive predictive value.

Conclusion
From the findings of the study it may be concluded that 
ST-segment depression in lead aVL in inferior wall acute 
myocardial infarction can predict RCA as the culprit artery 
with a fair degree of accuracy. Positive predictive value of 
this ECG criterion suggests that majority of STEMI-Inferior 
with significant ST-segment depression in lead aVL will 
have lesion in RCA. It may be recommended that, lead aVL, 
ST-segment depression of 1mm or more on admission ECG 
can be used in patients with acute ST-segment elevation 
inferior wall myocardial infarction in the emergency depart-
ment or Coronary Care Unit to predict the site of coronary 
artery lesion and reduce Door to Balloon time for immediate 
management and ensure a better outcome and further study 
may be continued on this ECG criteria involving larger 
sample size.
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management, to postoperative care should be well coordinated 
between surgical, anesthesia, perfusion, and intensive care 
unit teams. Implantation of the FET (stented portion of the 
graft) into the proximal descending aorta is simple and can 
be done under direct surgical vision.

We have standardized our technique. One of our surgeons 
are dedicated for this operation. Although technically 
demanding, this procedure is reproducible, with low  
mortality in experienced hands and meticulouss intensive 
supports as well as. the implantation of an FET in patients 
with AADA is helpful for the following reasons: 

1. In patients with malperfusion, total aortic arch replace-
ment with FET implantation expands the true lumen in 
the descending aorta.

2. The FET technique prevents future events on the distal 
aortic arch and proximal descending aorta 
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Introduction 
The frozen elephant trunk technique (FET) was introduced 
in 1996 to treat degenerative and chronic dissecting 
aneurysms involving the aortic arch and the proximal 
descending aorta1. FET prostheses have a proximal Dacron 
segment to replace the aortic arch and a distal-stented end to 
seal the aneurysm in the descending aorta. The main 
purpose of FET was to potentially avoid the second-stage 
completion operation after the classic elephant trunk (ET) 
technique2. Later, the indications for FET were expanded to 
patients with acute aortic dissection to favour false-lumen 
thrombosis around the stent graft, since a patent false lumen 
had been identified as a risk factor for aortic dilatation and 
late operation3–5.

Frozen Elephant Trunk (FET) technique plays a significant 
role in modern aortic arch repair operations, and is equally 
important for both aneurysmal disease and acute aortic 
dissection. Its use in extended aneurysm usually implies a 
therapeutic effect, aiming at complete exclusion of the 
diseased descending thoracic aorta. In acute aortic dissec-
tion type A (AADA), the application of FET is more 
prophylactic in nature, where it is primarily inserted FET 

implantation to stabilize the dissecting membrane in the 
proximal descending aorta and seal the false lumen to 
prevent its dilatation6-8. The frozen elephant trunk (FET) 
technique was developed to facilitate the conventional 
surgical two-stage approach. After its introduction as a 
single-stage treatment option for selected patients with 
aortic arch aneurysms, the indication was expanded to 
include patients with acute and chronic aortic dissections of 
DeBakey type I and also selected patients with Standford 
Type B aortic dissections9-11. Its use in the emergency setting 
of acute aortic dissection (AAD) is still a matter of ongoing 
debate12. Meanwhile it was shown however, that the FET 
technique enhances stabilization of the true lumen (TL) 
regardless if applied in acute or chronic dissection. This 
aspect favors late surgical outcome 

Case Report 
Mr X, 37 years old male who was presented to us with back 
pain for 2 months, nausea for one month. He had a history of 
hypertension for 12 years and Received 3 dose of hemodial-
ysis before admitted in our hospital. On physical examina-
tion, His blood pressure was 160/40 mm of Hg. Color 
droppler revels-Moderately severe AR with aortic root 
dilated and as well as dissection in aorta was found. Coro-
nary Angiogram show normal coronaries that was done 
before admitted our hospital. Computerized tomography 

with contrast material showed the presence of aneurysm 
with dissection involving root and the ascending aorta and 
arch distal aorta up to femoral bifurcation. His left renal and 
superior mesenteric artery was arise from false lumen and 
rest other visceral artery was in true lumen. After proper 
preoperative preparation and counselling and we decided for 
modified Bentall’s procedure with total arch replacement 
with Frozen elephant trunk procedure.

Fig.1-Preoperative CT aortogram: Aortic dissection up to 
femoral bifurcation 

Operative technique
On 7th July 2019, the operative procedure was performed 
under general anesthesia. The patient is intubated, and 
anesthetized. Necessary arterial and venous lines are 
prepared. Transesoephageal echocardiography (TEE) probe 
is inserted to assess the aortic anatomy, morphology and to 
evaluate the valve function. Temperature probes were 
placed for esophagopharyngeal and rectal temperature 
monitoring. The patient was positioned on the operating 
table in supine position. Median Sternotomy done keeping 
Rt femoral vessel exposed. Dissection of left subclavian, left 
common carotid and Brachiocephalic trunk were done and 
control was taken.  Pericardiotomy done /Cannulation was 
done with 10mm tube graft to left common carotid artery 
and 2 stage single venous cannula to RA. Aortic cross clamp 
applied /ante grade CP with modified Del nido preparation 
with selective malleable ante grade CP cannula.  Heart 
arrest, false and true lumen in aorta with entry tear were 
identified. Modified Bentalls procedure applied to replace 
aortic root with ascending aorta with 21mm SJM Master 
series aortic valve graft. Under TCA with ACP through left 
common carotid artery with NIRS cerebral monitoring 

aortotomy was extended upto left subclavian artery. Re-en-
try tear was identified at proximal DTA. Frozen Elephant 
trunk were done with Cronus 24mm after obliteration of 
proximal left subclavian artery. Distal anastomosis was 
done with 24 mm size 4 branched graft and then total arch 
replacement were completed with the sequence of left 
subclavian artery/proximal anastomosis /cross clamp 
released after proper dearing /rewarming started and rest 
two anastomosis of left common carotid artery and innomi-
nate artery were done. Sinus rhythm achieved/protamine 
given/ACT achieved /RA, left common carotid artery 
decannulation done/Haemostasis achieved/Drain in situ/ 
Paching were placed/Chest close in layers. His subsequent 
course in hospital was satisfactory and discharge on 9th 
post-operative day.

Fig.2: Post-operative CT aortogram

Discussion
The combined disease of the aortic arch and the proximal 
descending aorta remains a surgical challenge. Different 
techniques have been proposed. In patients with extensive 
aortic aneurysms, classically, a two-stage operation was 
performed. In the first stage, the ascending, as well as the 
aortic arch, was replaced through a median stenotomy. In 
the second stage, the descending thoracic aorta was replaced 
through a lateral thoracotomy. Borst et al. (2005)2 
introduced the so-called elephant trunk technique in 1983, 
greatly facilitating this two-stage technique. A significant 
disadvantage of this approach was the need for two opera-
tions with their associated mortality and morbidity as well 
as the fact that there was at least some mortality in the 
interval between the two operations due to the rupture of the 
untreated segment of the aorta. Some surgeons advocated a 

single-stage operation either through a clamp-shell incision 
or a combined median sternotomy and a lateral thoracotomy 
to repair the aortic arch as well as the descending aorta. Such 
a strategy is quite invasive for the patient and technically 
difficult for the surgeon and as such has been followed only 
by few centres.

The endovascular stent graft technology introduced by has 
facilitated the treatment of the descending aorta. However, a 
totally endovascular treatment of the aortic arch pathology 
is difficult because of the supra-aortic vessels. A combination 
of the classic ‘elephant trunk’ technique and the endovascu-
lar stent technology resulted in the so-called frozen elephant 
technique13. this potentially single-stage technique, the 
operation is performed through a median sternotomy. The 
ascending aorta along with the aortic arch is replaced 
conventionally and an endovascular stent graft is placed into 
the descending aorta in the ante grade manner through the 
open aortic arch. The non-stented part is used for the 
ascending aorta and the arch and a stented part for the 
descending aorta. The distal landing site of the stent graft 
can be placed at the non-diseased portion of the descending 
aorta or distal part of entry and re-entry tear. In the classic 
elephant trunk technique, the graft portion forming the 
‘elephant trunk’ in the descending aorta floats freely in the 
descending aortic lumen so that there is little or no thrombus 
formation between the graft and the aortic diseased wall. In 
the frozen elephant trunk technique, the stented segment 
allows for progressive thrombus formation in the perigraft 
space up to the level of the landing site. This reduces the 
wall stress on the aorta and thus helps in preventing the 
subsequent growth of the aortic diameter. Owing to this 
reason, the frozen elephant trunk technique is becoming 
more popular. Initially, such operations were performed 
with a home-made ‘hybrid prosthesis’ with a stented and a 
non-stented segment7. At present, one ‘off-the-shelf hybrid’ 
prosthesis is available in the market. The advantages of the 
investigational device against the commercially available 
one are explained below.

It is controversial whether such an aggressive technique 
should be used in AADA patients. With the advances in 
diagnosis, surgical techniques, anaesthesia and periopera-
tive care, the outcome of surgical repair in AADA has 
improved. Even then, AADA continues to be associated 
with high morbidity and mortality13. Therefore, some 
conservative surgeons advocate only an ascending aortic 
replacement with or without the replacement of the proximal 
arch. Kazui et al. (2000)14 recommended a more aggressive 
strategy with total aortic arch replacement to improve the 
late surgical outcome. Ando et al15. proposed a total aortic 
arch replacement with a conventional elephant trunk to 
achieve a stronger distal anastomosis and facilitate possible 
subsequent operations on the downstream aorta.

Replacement of the arch with simultaneous antegrade 
descending stent-grafting using a hybrid prosthesis    
implantation can lead to the avoidance of late downstream 

complications after a classic DeBakey type I aortic dissection 
repair. This has been shown by the Essen group16.

Total replacement of the ascending and aortic arch in 
AADA patients does demand high technical skills. Even 
then, we believe in such a strategy of total aortic arch 
replacement with a frozen elephant trunk to improve 
long-term outcome in cases of AADA with intimal tear or 
re-entry into the aortic arch or the descending aorta 
(DeBakey type I). Of course, such a strategy can only be 
implemented in centres of excellence and also if it is 
absolutely necessary and not routinely in all the acute 
dissection patients. In such situations, this hybrid prosthesis 
could play a positive role.

Figure 3: The Vascutek Thoraflex hybrid stent-graft (A) and 
its clinical application (B).

For the re-implantation of the arch vessels, currently either 
the en-bloc (island) technique or branched graft technique 
(BGT) is used. The BGT may have several advantages over 
the classical island technique. Di Eusanio et al. (2002)17 
showed that the perioperative risks are not increased with 
the BGT technique. The proposed advantages are: 

1. In atheromatous aneurysms, the cerebral emboli risk 
may be reduced by the replacement of the complete 
aortic arch and the proximal parts of the arch vessels 
that are normally left behind in the island technique.

2. The CPB and especially the myocardial ischaemic 
times are shorter than in the island technique because 
after completing the distal anastomosis, the proximal 
anastomosis to the ascending aorta or the root              
(depending on the case), myocardial perfusion can be 
started. The arch vessels can be re-implanted with the 
myocardium perfused.

3. The lower body ischaemia time as well as ischaemia of 
the left subclavian region can be reduced.

4. Haemostasis is easier.

Despite these proposed advantages, currently no hybrid 
grafts with a branched unstented segment are available in 
the market. 

Conclusion
Aortic arch surgery requires meticulous teamwork in the 
true perioperative sense. Planning and communication at all 
phases from preoperative evaluation, through intraoperative 
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management, to postoperative care should be well coordinated 
between surgical, anesthesia, perfusion, and intensive care 
unit teams. Implantation of the FET (stented portion of the 
graft) into the proximal descending aorta is simple and can 
be done under direct surgical vision.

We have standardized our technique. One of our surgeons 
are dedicated for this operation. Although technically 
demanding, this procedure is reproducible, with low  
mortality in experienced hands and meticulouss intensive 
supports as well as. the implantation of an FET in patients 
with AADA is helpful for the following reasons: 

1. In patients with malperfusion, total aortic arch replace-
ment with FET implantation expands the true lumen in 
the descending aorta.

2. The FET technique prevents future events on the distal 
aortic arch and proximal descending aorta 
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Introduction 
The frozen elephant trunk technique (FET) was introduced 
in 1996 to treat degenerative and chronic dissecting 
aneurysms involving the aortic arch and the proximal 
descending aorta1. FET prostheses have a proximal Dacron 
segment to replace the aortic arch and a distal-stented end to 
seal the aneurysm in the descending aorta. The main 
purpose of FET was to potentially avoid the second-stage 
completion operation after the classic elephant trunk (ET) 
technique2. Later, the indications for FET were expanded to 
patients with acute aortic dissection to favour false-lumen 
thrombosis around the stent graft, since a patent false lumen 
had been identified as a risk factor for aortic dilatation and 
late operation3–5.

Frozen Elephant Trunk (FET) technique plays a significant 
role in modern aortic arch repair operations, and is equally 
important for both aneurysmal disease and acute aortic 
dissection. Its use in extended aneurysm usually implies a 
therapeutic effect, aiming at complete exclusion of the 
diseased descending thoracic aorta. In acute aortic dissec-
tion type A (AADA), the application of FET is more 
prophylactic in nature, where it is primarily inserted FET 

implantation to stabilize the dissecting membrane in the 
proximal descending aorta and seal the false lumen to 
prevent its dilatation6-8. The frozen elephant trunk (FET) 
technique was developed to facilitate the conventional 
surgical two-stage approach. After its introduction as a 
single-stage treatment option for selected patients with 
aortic arch aneurysms, the indication was expanded to 
include patients with acute and chronic aortic dissections of 
DeBakey type I and also selected patients with Standford 
Type B aortic dissections9-11. Its use in the emergency setting 
of acute aortic dissection (AAD) is still a matter of ongoing 
debate12. Meanwhile it was shown however, that the FET 
technique enhances stabilization of the true lumen (TL) 
regardless if applied in acute or chronic dissection. This 
aspect favors late surgical outcome 

Case Report 
Mr X, 37 years old male who was presented to us with back 
pain for 2 months, nausea for one month. He had a history of 
hypertension for 12 years and Received 3 dose of hemodial-
ysis before admitted in our hospital. On physical examina-
tion, His blood pressure was 160/40 mm of Hg. Color 
droppler revels-Moderately severe AR with aortic root 
dilated and as well as dissection in aorta was found. Coro-
nary Angiogram show normal coronaries that was done 
before admitted our hospital. Computerized tomography 

with contrast material showed the presence of aneurysm 
with dissection involving root and the ascending aorta and 
arch distal aorta up to femoral bifurcation. His left renal and 
superior mesenteric artery was arise from false lumen and 
rest other visceral artery was in true lumen. After proper 
preoperative preparation and counselling and we decided for 
modified Bentall’s procedure with total arch replacement 
with Frozen elephant trunk procedure.

Fig.1-Preoperative CT aortogram: Aortic dissection up to 
femoral bifurcation 

Operative technique
On 7th July 2019, the operative procedure was performed 
under general anesthesia. The patient is intubated, and 
anesthetized. Necessary arterial and venous lines are 
prepared. Transesoephageal echocardiography (TEE) probe 
is inserted to assess the aortic anatomy, morphology and to 
evaluate the valve function. Temperature probes were 
placed for esophagopharyngeal and rectal temperature 
monitoring. The patient was positioned on the operating 
table in supine position. Median Sternotomy done keeping 
Rt femoral vessel exposed. Dissection of left subclavian, left 
common carotid and Brachiocephalic trunk were done and 
control was taken.  Pericardiotomy done /Cannulation was 
done with 10mm tube graft to left common carotid artery 
and 2 stage single venous cannula to RA. Aortic cross clamp 
applied /ante grade CP with modified Del nido preparation 
with selective malleable ante grade CP cannula.  Heart 
arrest, false and true lumen in aorta with entry tear were 
identified. Modified Bentalls procedure applied to replace 
aortic root with ascending aorta with 21mm SJM Master 
series aortic valve graft. Under TCA with ACP through left 
common carotid artery with NIRS cerebral monitoring 

aortotomy was extended upto left subclavian artery. Re-en-
try tear was identified at proximal DTA. Frozen Elephant 
trunk were done with Cronus 24mm after obliteration of 
proximal left subclavian artery. Distal anastomosis was 
done with 24 mm size 4 branched graft and then total arch 
replacement were completed with the sequence of left 
subclavian artery/proximal anastomosis /cross clamp 
released after proper dearing /rewarming started and rest 
two anastomosis of left common carotid artery and innomi-
nate artery were done. Sinus rhythm achieved/protamine 
given/ACT achieved /RA, left common carotid artery 
decannulation done/Haemostasis achieved/Drain in situ/ 
Paching were placed/Chest close in layers. His subsequent 
course in hospital was satisfactory and discharge on 9th 
post-operative day.

Fig.2: Post-operative CT aortogram

Discussion
The combined disease of the aortic arch and the proximal 
descending aorta remains a surgical challenge. Different 
techniques have been proposed. In patients with extensive 
aortic aneurysms, classically, a two-stage operation was 
performed. In the first stage, the ascending, as well as the 
aortic arch, was replaced through a median stenotomy. In 
the second stage, the descending thoracic aorta was replaced 
through a lateral thoracotomy. Borst et al. (2005)2 
introduced the so-called elephant trunk technique in 1983, 
greatly facilitating this two-stage technique. A significant 
disadvantage of this approach was the need for two opera-
tions with their associated mortality and morbidity as well 
as the fact that there was at least some mortality in the 
interval between the two operations due to the rupture of the 
untreated segment of the aorta. Some surgeons advocated a 

single-stage operation either through a clamp-shell incision 
or a combined median sternotomy and a lateral thoracotomy 
to repair the aortic arch as well as the descending aorta. Such 
a strategy is quite invasive for the patient and technically 
difficult for the surgeon and as such has been followed only 
by few centres.

The endovascular stent graft technology introduced by has 
facilitated the treatment of the descending aorta. However, a 
totally endovascular treatment of the aortic arch pathology 
is difficult because of the supra-aortic vessels. A combination 
of the classic ‘elephant trunk’ technique and the endovascu-
lar stent technology resulted in the so-called frozen elephant 
technique13. this potentially single-stage technique, the 
operation is performed through a median sternotomy. The 
ascending aorta along with the aortic arch is replaced 
conventionally and an endovascular stent graft is placed into 
the descending aorta in the ante grade manner through the 
open aortic arch. The non-stented part is used for the 
ascending aorta and the arch and a stented part for the 
descending aorta. The distal landing site of the stent graft 
can be placed at the non-diseased portion of the descending 
aorta or distal part of entry and re-entry tear. In the classic 
elephant trunk technique, the graft portion forming the 
‘elephant trunk’ in the descending aorta floats freely in the 
descending aortic lumen so that there is little or no thrombus 
formation between the graft and the aortic diseased wall. In 
the frozen elephant trunk technique, the stented segment 
allows for progressive thrombus formation in the perigraft 
space up to the level of the landing site. This reduces the 
wall stress on the aorta and thus helps in preventing the 
subsequent growth of the aortic diameter. Owing to this 
reason, the frozen elephant trunk technique is becoming 
more popular. Initially, such operations were performed 
with a home-made ‘hybrid prosthesis’ with a stented and a 
non-stented segment7. At present, one ‘off-the-shelf hybrid’ 
prosthesis is available in the market. The advantages of the 
investigational device against the commercially available 
one are explained below.

It is controversial whether such an aggressive technique 
should be used in AADA patients. With the advances in 
diagnosis, surgical techniques, anaesthesia and periopera-
tive care, the outcome of surgical repair in AADA has 
improved. Even then, AADA continues to be associated 
with high morbidity and mortality13. Therefore, some 
conservative surgeons advocate only an ascending aortic 
replacement with or without the replacement of the proximal 
arch. Kazui et al. (2000)14 recommended a more aggressive 
strategy with total aortic arch replacement to improve the 
late surgical outcome. Ando et al15. proposed a total aortic 
arch replacement with a conventional elephant trunk to 
achieve a stronger distal anastomosis and facilitate possible 
subsequent operations on the downstream aorta.

Replacement of the arch with simultaneous antegrade 
descending stent-grafting using a hybrid prosthesis    
implantation can lead to the avoidance of late downstream 

complications after a classic DeBakey type I aortic dissection 
repair. This has been shown by the Essen group16.

Total replacement of the ascending and aortic arch in 
AADA patients does demand high technical skills. Even 
then, we believe in such a strategy of total aortic arch 
replacement with a frozen elephant trunk to improve 
long-term outcome in cases of AADA with intimal tear or 
re-entry into the aortic arch or the descending aorta 
(DeBakey type I). Of course, such a strategy can only be 
implemented in centres of excellence and also if it is 
absolutely necessary and not routinely in all the acute 
dissection patients. In such situations, this hybrid prosthesis 
could play a positive role.

Figure 3: The Vascutek Thoraflex hybrid stent-graft (A) and 
its clinical application (B).

For the re-implantation of the arch vessels, currently either 
the en-bloc (island) technique or branched graft technique 
(BGT) is used. The BGT may have several advantages over 
the classical island technique. Di Eusanio et al. (2002)17 
showed that the perioperative risks are not increased with 
the BGT technique. The proposed advantages are: 

1. In atheromatous aneurysms, the cerebral emboli risk 
may be reduced by the replacement of the complete 
aortic arch and the proximal parts of the arch vessels 
that are normally left behind in the island technique.

2. The CPB and especially the myocardial ischaemic 
times are shorter than in the island technique because 
after completing the distal anastomosis, the proximal 
anastomosis to the ascending aorta or the root              
(depending on the case), myocardial perfusion can be 
started. The arch vessels can be re-implanted with the 
myocardium perfused.

3. The lower body ischaemia time as well as ischaemia of 
the left subclavian region can be reduced.

4. Haemostasis is easier.

Despite these proposed advantages, currently no hybrid 
grafts with a branched unstented segment are available in 
the market. 

Conclusion
Aortic arch surgery requires meticulous teamwork in the 
true perioperative sense. Planning and communication at all 
phases from preoperative evaluation, through intraoperative 
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management, to postoperative care should be well coordinated 
between surgical, anesthesia, perfusion, and intensive care 
unit teams. Implantation of the FET (stented portion of the 
graft) into the proximal descending aorta is simple and can 
be done under direct surgical vision.

We have standardized our technique. One of our surgeons 
are dedicated for this operation. Although technically 
demanding, this procedure is reproducible, with low  
mortality in experienced hands and meticulouss intensive 
supports as well as. the implantation of an FET in patients 
with AADA is helpful for the following reasons: 

1. In patients with malperfusion, total aortic arch replace-
ment with FET implantation expands the true lumen in 
the descending aorta.

2. The FET technique prevents future events on the distal 
aortic arch and proximal descending aorta 
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Introduction
The term coronary artery anomaly refers to a diverse group 
of congenital abnormalities involving the origin, course, and 
structure of epicardial coronary arteries and whose patho-
physiological mechanism and manifestation are highly 
variable1. Anomalous coronary anatomy, defined as 
morphological features found in <1% of the population2. 
Coronary artery anomalies are observed in 0.3-1.3% of 
patients undergoing diagnostic coronary angiography, in 
approximately 1% of routine autopsy examinations, and in 
4-15% of young people who experience sudden death1. Men 
are more frequently affected2. Single coronary artery (SCA) 
is a rare congenital anomaly originating in the aortic root 
through a single coronary ostium, supplying the entire 
heart3. The ostium is usually located at the left sinus of 
Valsalva1. In the general population, the incidence of a 
single coronary artery is approximately 0.024% to 0.04%4. 
It is reported that 40% of SCA anomalies are associated with 
congenital heart diseases such as tetralogy of Fallot, trans-
position of great arteries, persistent truncus arteriosus, 
pulmonary atresia, coronary arteriovenous fistula and   
bicuspid aortic valve5.

The prognostic significance varies, generally considered 
benign, ranging from exertional angina, myocardial 
ischemia to sudden death especially in young adults6. 
Patients with the left coronary artery originating from the 
right coronary sinus have a high mortality rate before 20 
years of age (~ 60%). Deaths occur usually during or after 
strenuous physical activity because of having a coronary 
artery branch following a dangerous course between the 
great vessels, as there is an increase in blood flow inside2. In 
patients with SCA, the incidence of sudden death is low and 
the mechanisms are not fully understood. Long term 
myocardial ischemia, which may result in sparse fibrosis in 
the myocardium and predispose to lethal ventricular arryth-
mias, is the most accused phenomenon7. Here we describe a 

66 years female with single coronary artery arises from right 
sinus of valsalva.

Case report 
A sixty-six years old female with hypertension and dyslipid-
emia admitted to our hospital dyspnea and substernal chest 
pain intensifying with exercise. Physical examination was 
normal. Electrocardiography showed ST-T changes in leads 
II, III & aVF. Echocardiography showed normal left 
ventricular morphology and no abnormal regional wall 
motion with ejection fraction of 60%. Coronary angiogra-
phy was planned for further evaluation and performed via 
the right femoral approach. Several attempts for left 
coronary cannulation were failed. Right coronary injection 
showed a SCA arising from the left sinus of Valsalva 
(Figure 1). The absence of a left coronary artery confirmed 
by aortography. Left main coronary artery (LMCA) & left 
anterior descending artery (LAD) were free of disease. 
Eighty percent (80%) lesion in obtuse marginal (OM) & 80 
% lesion in mid right coronary arteries (RCA).

Figure 1 & Figure 2: Single coronary artery arises from right 
sinus of Valsalva

Discussion
Normal coronary artery anatomy is characterized by two 
ostia centrally placed in the right and left sinus of Valsalva. 
The main left coronary artery (LCA) originates from the left 
ostium, branching into the left anterior descending artery 
and circumflex artery, which courses around the left 
atrioventricular groove; the right coronary artery (RCA) 
arises from the right ostium, providing an infundibular 
branch to the anterior side of the heart, and then courses 
backward in the atrioventricular groove. The three main 
coronary arteries branch superiorly to the atria and inferiorly 
to the ventricles; they end in broom-like arborisations, 
which penetrate the myocardium9. Isolated single coronary 
artery occurs in about 0.024% to 0.04% of the population4. 
The entire coronary artery system may originate from a 
single ostium in the aorta. This solitary ostium is either 
located in the left or right coronary sinus Valsalva of the 
aorta1. Lipton et al. (2008)10 classified SCAs into nine 
patterns according to the site of origin and anatomical   
distribution of the branch of the coronary artery (Table 1).

Table 1: Classification of angiographic types of single 
coronary artery (Modified Lipton’s Classification)

In the literature, rare reports attribute myocardial ischaemia 
to the coronary anomaly itself9. Isolated single coronary 
artery occasionally has been associated with sudden death. 
This presentation has been observed in association with the 
origin of the left main or right coronary arteries from the 
opposite sinus of Valsalva and the type B course of the 
anomalous vessel. This particular anomaly often is associat-
ed with a slit-like ostium and an obtuse take off of the proxi-
mal portion of the aberrant coronary artery. Approximately 
20 possible variations of single coronary artery have been 
described and of these, antemortem reports of single 
coronary artery arising from the right sinus of valsalva are 
exceedingly rare10.

This combination may result in ischemia during exertion 
due to the stretching of the affected vessel that compromises 
blood flow at the ostium of the vessel. Increased cardiac 
output during exercise may also distend the ascending aorta 
and the pulmonary trunk and contribute to decreased blood 
flow through the anomalous coronary artery11.

Gold standard for the diagnosis of SCA is coronary angiog-
raphy. The recognition of this anomaly is of particular 
significance when a patient requires percutaneous coronary 
intervention or cardiac surgery.

Once identified, participation in sports should be prohibited. 
Surgical correction, when feasible particularly in young 
patients, can restore coronary blood flow12. It is suggested 
that medical treatment is usually adequate for SCA in 
middle age and elderly patients in the absence of ischemia 
and/or acute coronary syndrome. The surgical indication for 
asymptomatic elderly patients is not clear because, at older 
ages, the arteries are less compressible and unless there is 
concomitant obstructive coronary disease the surgery is not 
routinely recommended13.

The surgical approach may involve decompression of its 
course or reimplantation of the anomalous vessel in the 
correct coronary sinus. In addition, coronary artery bypass 
grafting alone can be used as the standard procedure for 
restoring normal distal coronary flow, especially whenever 
an interarterial coronary artery is detected6.

Conclusion
The recognition and identification of this anomaly are of 
clinical importance because the symptoms cannot be differ-
entiated from atherosclerotic coronary artery disease. Coro-
nary anomalies are usually detected during coronary angiog-
raphy, the gold standard method for the detection of SCAs, 
enabling simultaneous percutaneous interventions for 
treatment of associated or non-associated coronary lesions.  
In our case, there were atherosclerotic lesions in her 
coronary arteries. No concurrent congenital heart disease 
was diagnosed with transthoracic echocardiography. The 
patient was advised to undergo revascularization but she 
refused. So medical management was given.

Introduction 
The frozen elephant trunk technique (FET) was introduced 
in 1996 to treat degenerative and chronic dissecting 
aneurysms involving the aortic arch and the proximal 
descending aorta1. FET prostheses have a proximal Dacron 
segment to replace the aortic arch and a distal-stented end to 
seal the aneurysm in the descending aorta. The main 
purpose of FET was to potentially avoid the second-stage 
completion operation after the classic elephant trunk (ET) 
technique2. Later, the indications for FET were expanded to 
patients with acute aortic dissection to favour false-lumen 
thrombosis around the stent graft, since a patent false lumen 
had been identified as a risk factor for aortic dilatation and 
late operation3–5.

Frozen Elephant Trunk (FET) technique plays a significant 
role in modern aortic arch repair operations, and is equally 
important for both aneurysmal disease and acute aortic 
dissection. Its use in extended aneurysm usually implies a 
therapeutic effect, aiming at complete exclusion of the 
diseased descending thoracic aorta. In acute aortic dissec-
tion type A (AADA), the application of FET is more 
prophylactic in nature, where it is primarily inserted FET 

implantation to stabilize the dissecting membrane in the 
proximal descending aorta and seal the false lumen to 
prevent its dilatation6-8. The frozen elephant trunk (FET) 
technique was developed to facilitate the conventional 
surgical two-stage approach. After its introduction as a 
single-stage treatment option for selected patients with 
aortic arch aneurysms, the indication was expanded to 
include patients with acute and chronic aortic dissections of 
DeBakey type I and also selected patients with Standford 
Type B aortic dissections9-11. Its use in the emergency setting 
of acute aortic dissection (AAD) is still a matter of ongoing 
debate12. Meanwhile it was shown however, that the FET 
technique enhances stabilization of the true lumen (TL) 
regardless if applied in acute or chronic dissection. This 
aspect favors late surgical outcome 

Case Report 
Mr X, 37 years old male who was presented to us with back 
pain for 2 months, nausea for one month. He had a history of 
hypertension for 12 years and Received 3 dose of hemodial-
ysis before admitted in our hospital. On physical examina-
tion, His blood pressure was 160/40 mm of Hg. Color 
droppler revels-Moderately severe AR with aortic root 
dilated and as well as dissection in aorta was found. Coro-
nary Angiogram show normal coronaries that was done 
before admitted our hospital. Computerized tomography 

with contrast material showed the presence of aneurysm 
with dissection involving root and the ascending aorta and 
arch distal aorta up to femoral bifurcation. His left renal and 
superior mesenteric artery was arise from false lumen and 
rest other visceral artery was in true lumen. After proper 
preoperative preparation and counselling and we decided for 
modified Bentall’s procedure with total arch replacement 
with Frozen elephant trunk procedure.

Fig.1-Preoperative CT aortogram: Aortic dissection up to 
femoral bifurcation 

Operative technique
On 7th July 2019, the operative procedure was performed 
under general anesthesia. The patient is intubated, and 
anesthetized. Necessary arterial and venous lines are 
prepared. Transesoephageal echocardiography (TEE) probe 
is inserted to assess the aortic anatomy, morphology and to 
evaluate the valve function. Temperature probes were 
placed for esophagopharyngeal and rectal temperature 
monitoring. The patient was positioned on the operating 
table in supine position. Median Sternotomy done keeping 
Rt femoral vessel exposed. Dissection of left subclavian, left 
common carotid and Brachiocephalic trunk were done and 
control was taken.  Pericardiotomy done /Cannulation was 
done with 10mm tube graft to left common carotid artery 
and 2 stage single venous cannula to RA. Aortic cross clamp 
applied /ante grade CP with modified Del nido preparation 
with selective malleable ante grade CP cannula.  Heart 
arrest, false and true lumen in aorta with entry tear were 
identified. Modified Bentalls procedure applied to replace 
aortic root with ascending aorta with 21mm SJM Master 
series aortic valve graft. Under TCA with ACP through left 
common carotid artery with NIRS cerebral monitoring 

aortotomy was extended upto left subclavian artery. Re-en-
try tear was identified at proximal DTA. Frozen Elephant 
trunk were done with Cronus 24mm after obliteration of 
proximal left subclavian artery. Distal anastomosis was 
done with 24 mm size 4 branched graft and then total arch 
replacement were completed with the sequence of left 
subclavian artery/proximal anastomosis /cross clamp 
released after proper dearing /rewarming started and rest 
two anastomosis of left common carotid artery and innomi-
nate artery were done. Sinus rhythm achieved/protamine 
given/ACT achieved /RA, left common carotid artery 
decannulation done/Haemostasis achieved/Drain in situ/ 
Paching were placed/Chest close in layers. His subsequent 
course in hospital was satisfactory and discharge on 9th 
post-operative day.

Fig.2: Post-operative CT aortogram

Discussion
The combined disease of the aortic arch and the proximal 
descending aorta remains a surgical challenge. Different 
techniques have been proposed. In patients with extensive 
aortic aneurysms, classically, a two-stage operation was 
performed. In the first stage, the ascending, as well as the 
aortic arch, was replaced through a median stenotomy. In 
the second stage, the descending thoracic aorta was replaced 
through a lateral thoracotomy. Borst et al. (2005)2 
introduced the so-called elephant trunk technique in 1983, 
greatly facilitating this two-stage technique. A significant 
disadvantage of this approach was the need for two opera-
tions with their associated mortality and morbidity as well 
as the fact that there was at least some mortality in the 
interval between the two operations due to the rupture of the 
untreated segment of the aorta. Some surgeons advocated a 

single-stage operation either through a clamp-shell incision 
or a combined median sternotomy and a lateral thoracotomy 
to repair the aortic arch as well as the descending aorta. Such 
a strategy is quite invasive for the patient and technically 
difficult for the surgeon and as such has been followed only 
by few centres.

The endovascular stent graft technology introduced by has 
facilitated the treatment of the descending aorta. However, a 
totally endovascular treatment of the aortic arch pathology 
is difficult because of the supra-aortic vessels. A combination 
of the classic ‘elephant trunk’ technique and the endovascu-
lar stent technology resulted in the so-called frozen elephant 
technique13. this potentially single-stage technique, the 
operation is performed through a median sternotomy. The 
ascending aorta along with the aortic arch is replaced 
conventionally and an endovascular stent graft is placed into 
the descending aorta in the ante grade manner through the 
open aortic arch. The non-stented part is used for the 
ascending aorta and the arch and a stented part for the 
descending aorta. The distal landing site of the stent graft 
can be placed at the non-diseased portion of the descending 
aorta or distal part of entry and re-entry tear. In the classic 
elephant trunk technique, the graft portion forming the 
‘elephant trunk’ in the descending aorta floats freely in the 
descending aortic lumen so that there is little or no thrombus 
formation between the graft and the aortic diseased wall. In 
the frozen elephant trunk technique, the stented segment 
allows for progressive thrombus formation in the perigraft 
space up to the level of the landing site. This reduces the 
wall stress on the aorta and thus helps in preventing the 
subsequent growth of the aortic diameter. Owing to this 
reason, the frozen elephant trunk technique is becoming 
more popular. Initially, such operations were performed 
with a home-made ‘hybrid prosthesis’ with a stented and a 
non-stented segment7. At present, one ‘off-the-shelf hybrid’ 
prosthesis is available in the market. The advantages of the 
investigational device against the commercially available 
one are explained below.

It is controversial whether such an aggressive technique 
should be used in AADA patients. With the advances in 
diagnosis, surgical techniques, anaesthesia and periopera-
tive care, the outcome of surgical repair in AADA has 
improved. Even then, AADA continues to be associated 
with high morbidity and mortality13. Therefore, some 
conservative surgeons advocate only an ascending aortic 
replacement with or without the replacement of the proximal 
arch. Kazui et al. (2000)14 recommended a more aggressive 
strategy with total aortic arch replacement to improve the 
late surgical outcome. Ando et al15. proposed a total aortic 
arch replacement with a conventional elephant trunk to 
achieve a stronger distal anastomosis and facilitate possible 
subsequent operations on the downstream aorta.

Replacement of the arch with simultaneous antegrade 
descending stent-grafting using a hybrid prosthesis    
implantation can lead to the avoidance of late downstream 

complications after a classic DeBakey type I aortic dissection 
repair. This has been shown by the Essen group16.

Total replacement of the ascending and aortic arch in 
AADA patients does demand high technical skills. Even 
then, we believe in such a strategy of total aortic arch 
replacement with a frozen elephant trunk to improve 
long-term outcome in cases of AADA with intimal tear or 
re-entry into the aortic arch or the descending aorta 
(DeBakey type I). Of course, such a strategy can only be 
implemented in centres of excellence and also if it is 
absolutely necessary and not routinely in all the acute 
dissection patients. In such situations, this hybrid prosthesis 
could play a positive role.

Figure 3: The Vascutek Thoraflex hybrid stent-graft (A) and 
its clinical application (B).

For the re-implantation of the arch vessels, currently either 
the en-bloc (island) technique or branched graft technique 
(BGT) is used. The BGT may have several advantages over 
the classical island technique. Di Eusanio et al. (2002)17 
showed that the perioperative risks are not increased with 
the BGT technique. The proposed advantages are: 

1. In atheromatous aneurysms, the cerebral emboli risk 
may be reduced by the replacement of the complete 
aortic arch and the proximal parts of the arch vessels 
that are normally left behind in the island technique.

2. The CPB and especially the myocardial ischaemic 
times are shorter than in the island technique because 
after completing the distal anastomosis, the proximal 
anastomosis to the ascending aorta or the root              
(depending on the case), myocardial perfusion can be 
started. The arch vessels can be re-implanted with the 
myocardium perfused.

3. The lower body ischaemia time as well as ischaemia of 
the left subclavian region can be reduced.

4. Haemostasis is easier.

Despite these proposed advantages, currently no hybrid 
grafts with a branched unstented segment are available in 
the market. 

Conclusion
Aortic arch surgery requires meticulous teamwork in the 
true perioperative sense. Planning and communication at all 
phases from preoperative evaluation, through intraoperative 

management, to postoperative care should be well coordinated 
between surgical, anesthesia, perfusion, and intensive care 
unit teams. Implantation of the FET (stented portion of the 
graft) into the proximal descending aorta is simple and can 
be done under direct surgical vision.

We have standardized our technique. One of our surgeons 
are dedicated for this operation. Although technically 
demanding, this procedure is reproducible, with low  
mortality in experienced hands and meticulouss intensive 
supports as well as. the implantation of an FET in patients 
with AADA is helpful for the following reasons: 

1. In patients with malperfusion, total aortic arch replace-
ment with FET implantation expands the true lumen in 
the descending aorta.

2. The FET technique prevents future events on the distal 
aortic arch and proximal descending aorta 
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