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Abstract

Introduction: The aim of this prospective study is to describe the clinical symptoms, investigation fi ndings and surgical treatment of aortoiliac occlusive disease 
where abdominal approach not feasible or not possible for aortobifemoral bypass grafting.

Method: From May 2013 to May 2019, ten patients were treated with descending thoracic aorto-bifemoral bypass for aortoiliac occlusive disease at Grant Medical 
College and JJ group of Hospitals, Mumbai (Maharashtra). Total 20 limbs were re-vascularized. Demographic data, co-morbid factors, per operative fi ndings were noted. 
Indication for surgery is juxtarenal occlusion of the abdominal aorta, in most of the cases. In postoperative period, all patients were evaluated for appearance of distal 
pulsations, primary patency, warmness of foot, symptom relief, wound infection, healing of the ulcer, and complications. CT angiography was done in follow-up. Maximal 
followup of two years and minimum followup of one month was done after surgery.

Results: No mortality. Mean duration of surgery was 2.5-5 h and mean blood loss was 250 - 400 mL. Major morbidity includes one graft occlusion. None of the patients 
developed proximal propagation of aortic thrombus. Ulcers showed healing. All patients had a good quality of life postoperatively. Postoperative angiography showed 
good re-vascularization.

Conclusion: Majority of our patients are old age having juxtarenal aortic occlusion so we decided to use DTA as infl ow for primary revascularization to avoid entering 
abdomen and renal injury. Some authors have recommended supraceliac aorta bypass surgery within the retroperitoneal space for juxtarenal aortic occlusive disease but 
is technically diffi  cult and associated with morbidity. The major limitation to thoracic aorta bifemoral grafting technique is the morbidity rate associated with thoracotomy 
in a relatively high-risk vascular surgery population. Also, tunnelling in conventional DTA-to-femoral artery bypass is usually a “blind” procedure.For the cardiothoracic 
surgeon with experience, the use of descending thoracic aorta could be a very good alternative for infrarenal aortic occlusion or extra-anatomic aortoiliac bypass without 
any morbidity and mortality with good improvement in quality of life.

Introduction

The standard method of aortoiliac re-vascularization for 
occlusive disease is through a transabdominal approach. When 
this option is not feasible, descending thoracic aorto-bifemoral 
bypass grafting is a good alternative. The purpose of this 
prospective study was to evaluate the effectiveness and results 
of the descending thoracic aorta as an infl ow source for aortoiliac 
re-vascularization in cases where transabdominal approach 
was considered to be hazardous. Descending thoracic aorta to 
femoral artery bypass has been used as a remedial operation 
after aortic or axillofemoral graft failure or graft infection and 
other intra-abdominal pathologies not amenable to standard 
aortofemoral revascularization. It can avoid abdomen approach 
and has been known as a durable procedure with excellent 

long-term patency. The aim of study is to describe the clinical 
symptoms, investigation fi ndings and surgical treatment of 
aortoiliac occlusive disease where abdominal approach not 
feasible or not possible for aortobifemoral bypass grafting.

Material and method

From May 2013 to May 2019 , ten patients were treated 
with descending thoracic aorto-bifemoral bypass for aortoiliac 
occlusive disease at Grant Medical College and J J group of 
Hospitals, Mumbai (Maharashtra). Total 20 limbs were re-
vascularized. Demographic data, co-morbid factors, per 
operative fi ndings were noted. Indication for surgery is 
juxtarenal occlusion of the abdominal aorta, in most of the 
cases.
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All patients had disabling intermittent claudication or rest 
pain. Six patients were in Rutherford’s Class IV with rest pain, 
two patients were in Class V with ischemic ulcers over toes 
and two patients were in Class III with severe claudication. 
Computed Tomography (CT) angiography showed juxtarenal 
aortic occlusion (Figure 1A). in addition two patients has left 
superfi cial femoral artery occlusion (Figure 1B) and one patient 
has right superfi cial femoral artery occlusion. Abdominal 
aorto-bifemoral was considered to be hazardous as there was 
no suitable site for aortic cross clamping as well as grafting. 
After discussing various surgical alternatives, we decided 
to perform descending thoracic aorta to both femoral artery 
bypass surgery.We used Gortex vascular graft for bypass 
surgery.Patients have various comorbidities that are shown in 
Table 1.

Surgical technique 

Patients were given general anesthesia with hemodynamic 
monitoring. With double-lumen endo-tracheal intubation 
to allow defl ation of the left lung, the patient was positioned 

with the right semi-lateral position with the left hemi thorax 
elevated 30-45° and the pelvis as fl at as possible to allow 
access to both groins. The chest, abdomen, and both groins 
were prepared and draped. Left posterolateral thoracotomy 
was performed through the eighth intercostal space, then, the 
distal descending thoracic aorta just above diaphragm and both 
femoral arteries were exposed simultaneously. Leaving the 
inguinal ligament intact, the oblique and transverse muscles 
of left side were split and the left retroperitoneal space was 
entered. Using blunt fi nger dissection, retroperitoneal 
tunneling was performed between the left hemithorax and the 
left suprainguinal preperitoneal space and cross over tunnel 
between both groin incisions was created similarly. After 
partial clamping on thoracic descending aorta with systemic 
heparinization,Proximal anastomosis of a 14 mm × 7 mm 
Gortex bifurcated graft was performed end-to-side at the 
lower descending thoracic aorta (Figure 2). The graft limbs 
were drawn through a tunnel between rectus abdominus 
muscle and peritoneum to a short midline incision at level 
of umbilicus, from which each limb of the graft was drawn 
through a subcutaneous tunnel to each side of the groin and 
anastomosis to each common femoral artery. A chest tube 
(28Fr) was placed in the left pleural space and all incisions were 
closed. In postoperative period, all patients were evaluated for 
appearance of distal pulsations, primary patency, warmness 
of foot, symptom relief, wound infection, healing of the ulcer, 
and complications. CT angiography was done in follow-up.In 
Figure 3 CT angiography is showing normal fl ow pattern in 
graft.

Results

Ten patients with a range of 50-65 years of age, with a mean 
age of 58.6 years were treated in Grant Government Medical 
College,Mumbai,Maharashtra during study period. All patients 
were male.In literature female has less than 1% incidence 
of aortoiliac occlusive disease [1]. Pulmonary function tests 
showed mild chronic obstructive pulmonary disease in four 
patients. Other co-morbidities were coronary artery disease in 
one patient, hypertension in four patients, renal impairment in 
three patients, and diabetes in three patients (Table 1). 

Indication for surgery is juxtarenal occlusion of the 
abdominal aorta, in most of the cases. No mortality. Mean 
duration of surgery was 2.5-5 h and mean blood loss was 250 - 
400 mL (Table 2). Major morbidity includes one graft occlusion 

Figure 1: A] CT angiogram showing juxtarenal aortic occlusion B] CT angiogram 
showing juxtarenal aortic occlusion along with left superfi cial femoral artery 
occlusion.

Table 1: Clinical Data of patients with aortoiliac occlusion.

Case Number Age Sex Indication
Comorbidities

DM HT Renal Lung CAD
1 58 Male Juxtarenal aortoiliac occlusion Yes Yes Mild Elevation No No
2 54 Male Juxtarenal aortoiliac occlusion with left side superfi cial femoral artery occlusion Yes Yes Mild Elevation COPD No
3 56 Male Juxtarenal aortoiliac occlusion No Yes No No No
4 62 Male Juxtarenal aortoiliac occlusion No No No COPD No
5 55 Male Juxtarenal aortoiliac occlusion No No No No No
6 57 Male Juxtarenal aortoiliac occlusion with left side superfi cial femoral artery occlusion Yes Yes Mild Elevation No Yes
7 61 Male Juxtarenal aortoiliac occlusion No No No COPD No
8 64 Male Juxtarenal aortoiliac occlusion No No No No No

9 58 Male
Juxtarenal aortoiliac occlusion with right side superfi cial femoral artery 

occlusion
No Yes No No No

10 59 Male Juxtarenal aortoiliac occlusion No No COPD No
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which was treated successfully with embolectomy . None of the 
patients developed proximal propagation of aortic thrombus. 
Ulcers showed healing. All patients had a good quality of life 
postoperatively. Postoperative angiography showed good re-
vascularization.

Discussion

Aorto-femoral bypass grafting is the standard surgical 
treatment for aortoiliac occlusive disease, partly because of a 5 
years patency rate that exceeds 80% in many reports [1]. When 
abdominal aortic surgery is contraindicated because of severe 
disease at the infl ow site, axillo-femoral bypass or thoraco-
bifemoral bypass are alternative procedures [2]. Some authors 
have recommended supraceliac aorta bypass surgery within 
the retroperitoneal space for juxtarenal aortic occlusive disease 
but is technically diffi cult and associated with morbidity. Also 
while clamping the supraceliac aorta surgeon may damage 
renal arteries and hamper the blood supply to kidneys.So better 
to avoid this technique [2].

However, the results of axillo-femoral bypass are generally 
less than ideal in terms of patency and quality of life [3]. 
Thoraco-femoral bypass has major advantages over axillo-
femoral bypass because it provides better infl ow, requires 
a shorter graft length, offers better protection of the graft 
from infection and mechanical trauma, and carries a superior 
patency rate [4]. Thoraco-femoral bypass was fi rst described 
by Blaisdell, et al. as an alternative to standard aorto-femoral 
bypass [3]. Criado,  et al. [4] described 16 cases that in addition 
to those reported in the English language literature, gave a 
combined surgical mortality rate of 6.4% and the primary graft 
patency was 98% at 1-year, 88% at  2 years, and 70.4% at 5 
years [5].

The risk of subsequent renal artery thrombosis is a concern 
with the use of thoraco-femoral bypass in patients with 
juxtarenal aortic occlusion [6]. Using radioisotope renography 
pro -spectively, Cevese and Gallucci confi rmed normal renal 
perfusion up to 5 years after thoraco-femoral bypass in 6 
patients with complete juxtarenal aortic occlusion [7,8]. In our 
patients, renal function tests were normal postoperatively in 
all cases.

In our series, one patient having coronary artery disease 
were advised coronary artery bypass grafting followed by 
thoraco-femoral bypass. But on patient’s choice, thoraco-
femoral bypass was done fi rst. 

While most of the patients having mild pulmonary function 
test impairment, diabetes or hypertension behave normally 
in the postoperative period and discharged uneventfully.In 
other series [9-11],  the graft was tunneled through posterior 
aspect of diaphragm to the left short transverse incision from 
this to both femoral arteries, but in our study we tunneled the 
graft anteriorly through anterior aspect of the diaphragm to 
the short midline incision then to both femoral arteries. All 
patients have good distal pulses.Operative mortality rat e was 
0-12% in different series [12,13] but in our series of 10 patients, 
no operative mortality was there and late mortality was 25-
36% in other series [14,15] due to myocardial infarction, renal 
failure, stroke, respiratory insuffi ciency or septicaemia. In our 
series no mortality.

Graft failure or occlusion occurred in 4-30% cases on 3-5 
years in another series. In our series one graft limb occluded, 

Figure 2: Proximal anastomosis of Gortex graft on descending thoracic aorta 
through left thoracotomy.

Figure 3: Postopt CT Angiogram showing descending thoracic aorta to bifemoral 
bypass graft.

Table 2: Operative Data of patients with juxtarenal aortoiliac occlusion.

Case 
Number

Duration of 
Surgery (Hours)

Blood 
Loss (ml)

Complication Outcome

1 4.5 400
Superfi cial 

Wound 
Infection

Managed Conservatively

2 5 400 Graft Occlusion
Embolectomy done,Good 

fl ow postoperatively

3 4.3 380 None Uneventful

4 4.1 400 None Uneventful

5 4 300
Superfi cial 

Wound 
Infection

Managed Conservatively

6 3.5 340 Graft Occlusion
Embolectomy done,Good 

fl ow postoperatively

7 3.4 320 None Uneventful

8 3.2 300 None Uneventful

9 3 250 None Uneventful

10 2.5 250 None Uneventful
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which was managed by embolectomy, had good distal fl ow and 
patient made a good recovery.Our series demonstrated superior 
infl ow, excellent quality of life, and more reliable patency with 
thoraco-bifemoral bypass. This approach is recommended 
in selected patients when conventional approaches to the 
abdominal aorta are considered hazardous.

Conclusion

Majority of our patients are old age having juxtarenal 
aortic occlusion so we decided to use descending thoracic 
aorta as infl ow for primary revascularization to avoid entering 
abdomen and renal injury. The major limitation to thoracic 
aorta bifemoral grafting technique is the morbidity rate 
associated with thoracotomy in a relatively high-risk vascular 
surgery population. Also, tunnelling in conventional DTA-to-
femoral artery bypass is usually a “blind” procedure.For the 
cardiothoracic surgeon with experience, the use of descending 
thoracic aorta could be a very good alternative for infrarenal 
aortic occlusion or extra-anatomic aortoiliac bypass without 
any morbidity and mortality with good improvement in quality 
of life.

Ethical approval

All procedures performed in studies involving human 
participants were in accordance with the ethical standards of 
the institutional and/or national research committee and with 
the 1964 Helsinki declaration and its later amendments or 
comparable ethical standards.
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