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ABSTRACT
Objectives: This study aims to evaluate the three-year patency rates of aortofemoral bypass surgery in the clinical and radiological 
diagnosis of Trans-Atlantic Inter-Society Consensus (TASC)-C and TASC-D aortoiliac lesions.
Patients and methods: Medical records of a total of 28 patients (21 males, 7 females; mean age: 64.8±8.6 years; range, 58 to 72 years) with 
TASC-C and TASC-D aortoiliac lesions who underwent aortofemoral bypass surgery between September 2014 and December 2018 were 
retrospectively analyzed. Demographic and clinical characteristics of the patients were recorded. All operations were performed by a single 
surgical team by placing a Y graft in the anatomical location and using open median laparotomy technique. The Y graft bypass results with 
peri- and postoperative data were evaluated.
Results: Dacron Y grafts were used in 18 of TASC-C (25%) and TASC-D (75%) lesions, and polytetraf luoroethylene Y grafts were used 
in 10 of them. No reoperation or amputation was performed in any patient during follow-up. The mean patency of vascular Y grafts was 
92% after three years. There was no significant difference between the graft types and postoperative patient values (p>0.05). Mortality 
was observed in one patient due to systemic inf lammatory response syndrome.
Conclusion: The patency of vascular grafts for aortoiliac occlusive disease is satisfactory in TASC-C and D lesions.
Keywords: Aortoiliac occlusive disease, bypass grafting, cardiovascular diseases, vascular prosthesis.

Aortobifemoral bypass (ABFB) surgery is usually 
the most common procedure used in occlusive 
aortic and iliac artery diseases such as Leriche 
syndrome. In recent years, minimally invasive, 
endovascular and laparoscopic interventions and 
successful surgeries from certain centers have been 
reported.[1] Advantages of non-open surgical other 
alternative treatments are low hospital stay, low 
cost, and faster recovery However, it is important 
to acknowledge the possible disadvantages of these 
methods. Certainly, they have less patency rate and 
do not usually provide complete revascularization. 
They are less effective in patients with common 
disease patterns.

Patients usually present with claudication 
complaints. Some patients present with the 
complaints of impotence, pain in the hips, and 
wounds in the feet. Chronic development of 
atherosclerosis and collateral f low over time may 
overshadow lower extremity ischemia for a long time 
and, therefore, these patients remain asymptomatic 
for a long time.

In the contemporary era, endovascular interventions 
are more likely to be more than performed ABFB. 
Despite these changes, perioperative mortality and 
morbidity remain low with excellent long-term 
outcomes. In the present study, we aimed to evaluate 
the operation success rates, three-year primary patency, 
and complication for Trans-Atlantic Inter-Society 
Consensus (TASC-C and D aortoiliac lesions treated 
by surgical anatomic bypass grafting procedure.

PATIENTS AND METHODS
This single-center, retrospective study was 

conducted at Ankara Training and Research Hospital 
between September 2014 and December 2018. 
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Medical records of a total of 28 patients (21 males, 
7 females; mean age: 64.8±8.6 years; range, 58 to 72 
years) with TASC-C and TASC-D aortoiliac lesions 
who underwent aortofemoral bypass surgery were 
retrospectively analyzed. The aortoiliac lesions of the 
patients were categorized in Table 1 according to the 
TASC classification.[2] A written informed consent 
was obtained from each patient. The study protocol 
was approved by the Ankara Training and Research 
Hospital Ethics Committee (27.08.2020-357/2020). 
The study was conducted in accordance with the 
principles of the Declaration of Helsinki.

Age, sex, comorbidities, type of laparotomy, type 
of anesthesia, duration of aortic cross-clamp, duration 
of operation, length of intensive care unit (ICU) 
and hospital stay, early postoperative complications, 
blood products used in the operation, antibiotherapy, 
heparin use, and surgical anastomosis characteristics 
were recorded. The Y graft types were examined. The 
Y graft interposition was performed in all patients. 
Intra- and postoperative complications were recorded.

The patients were evaluated by computed 
tomographic angiography (CTA) every six months 
during the first year after the first bypass grafting. 
In the following years, graft patency was evaluated 
once with CTA. Ultrasonography was used to control 
bypass grafts in selected patients.

The graft patency rates, redo operations, 
complications, and mortality calculations were made 
from the three-year follow-up data of the patients.

Surgical technique

All patients were operated in the supine position 
under general anesthesia. A midline abdominal 

incision was made and the transperitoneal aorta was 
approached. Suprailiac aorta and bilateral iliac vessels 
were exposed, and systemic heparin was administered 
to all patients before cross clamp. A cross-clamp was 
placed on the non-calcified part of the aorta in the 
suprailliac section after heparinization. The proximal 
anastomosis was made above the iliac bifurcation level 
with end to side position according to calcification of 
aortoiliac occlusive disease. Distal anastomosis was 
performed with an end-to-side fashion to the common 
femoral arteries just proximal to the bifurcation. 
Routine activated coagulation time (ACT) control 
and protamine sodium were not measured after the 
operation.

Statistical analysis

Statistical analysis was performed using the IBM 
SPSS version 22.0 software (IBM Corp., Armonk, 
NY, USA). Descriptive data were expressed in mean ± 
standard deviation (SD), median (min-max) or number 
and frequency. The Fisher's chi-square test was used to 
compare Dacron and polytetraf luoroethylene (PTFE) 
grafts. A p value of <0.05 was considered statistically 
significant.

RESULTS
Hypertension was seen in 18, DM in 15, coronary 

artery disease in 16, peripheral artery disease in six, 
and chronic obstructive pulmonary disease in eight 
patients. Of the patients, 14 were smokers. Four of the 
patients previously underwent coronary artery bypass 
surgery (Table 2).

Twenty patients were evaluated preoperatively by 
CTA scanning. Digital subtraction angiography (DSA) 

Table 1
TASC II classification of aortoiliac occlusive disease[2]

TASC-A Unilateral or bilateral CIA lesion, unilateral or bilateral stenosis in ≤3 cm EIA.
TASC-B ≤3 cm stenosis in the infrarenal aorta, unilateral CIA occlusion, single/multiple stenoses between 3 and 10 cm in total 

in the EIA (not spread to CFA) unilateral EIA occlusion (CFA/IIA origins are not included.
TASC-C Bilateral CIA occlusion, bilateral EIA stenosis (3-10 cm, not involving CFA), unilateral EIA stenosis (extending to 

CFA) unilateral EIA occlusion (involves IIA/CFA origins), unilateral calcified EIA occlusion (IIA/CFA involves 
origins or not

TASC-D Diffuse disease involving infrarenal aortic occlusion, aorta and both iliac arteries requiring treatment diffuse multiple 
lesion involving unilateral CIA, EIA and CFA. Iliac stenosis in patients with unilateral occlusion, bilateral EIA 
occlusion, AAA requiring treatment (other lesions not suitable for endograft and requiring open aortoiliac surgery

TASC: Trans-Atlantic Inter-Society Consensus; CIA: Common iliac artery; EIA: External iliac artery; IIA: Internal iliac artery; CFA: Common femoral artery; 
AAA: Abdominal aortic aneurysm.
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was performed in eight patients. For aortoiliac lesions 
according to the TASC, 75% were type D and 25% were 
type C lesions. A Dacron Y graft was used in 18 patients 
and a PTFE Y graft was used in 10 patients.

All patients were successfully revascularized with 
graft on anatomical position. The mean operation time 
was 97±42 min and the mean aortic-cross clamp time 
was 14±09 min. All patients were followed in the ICU 
after the operation. The mean length of ICU stay was 

16±05 h, while the mean length of hospital stay was 
4±08 days (Table 3).

During early follow-up, one patient was reoperated 
for postoperative bleeding, and three patients 
underwent reoperation for distal embolism. Surgical 
embolectomy was performed for all these three 
patients. Embolectomy was successful in two patients; 
however, femoropopliteal bypass was required in one 
patient. One patient died in the early postoperative 
period due to postoperative systemic inf lammatory 
response syndrome (SIRS).

There was no significant difference between the 
graft type and operation time, length of ICU and 
hospital stay, early postoperative complications, blood 
products used in the operation, and mortality. (p>0.05) 
A total of 60 units of erythrocyte suspension and 
24 units of fresh frozen plasma were used in a total 
of 28 patients. After the operation, clopidogrel 75 mg 
once a day and acetylsalicylic acid 100 mg once a day 
were prescribed as dual therapy for all patients.

The primary patency rates at three years after 
ABFB were 94% for the Dacron grafts, and 90% for 
the PTFE grafts, respectively (p>0.05). A Y graft 
thrombosis was observed in two cases. Reoperation 
and amputation were not performed in any patient 
during follow-up (Table 4).

DISCUSSION
Currently, thromboendarterectomy, ABFB, and 

endovascular intervention options are available in the 
treatment of aortoiliac occlusive disease.[3]

Table 2
Demographic and clinical characteristics of patients

n %
Sex

Male
Female

21
7

75
25

Hypertension 18 64
Diabetes mellitus 15 54
Coronary artery disease 16 57
Peripheral artery disease 6 21
COPD 8 29
Smoking 14 50
Operation history 4 14
Imaging

Computed angiography
Digital subtraction angiography

20
8

71
29

TASC Classification
TASC-D
TASC-C

21
7

75
25

COPD: Chronic obstructive pulmonary disease; TASC: Trans-Atlantic 
Inter-Society Consensus.

Table 3
Intraoperative data

Mean Min-Max
Mean operation time (min) 97.42 86-108
Mean duration of aortic cross clamp (min) 14.69 11-17
Mean intensive care duration (h) 16.05 10-21
Mean duration of total hospital stay (day) 4.08 3-6
Erythrocyte suspension (unit) 60
Fresh frozen plasma (unit) 24
Reoperation

Bleeding
Distal embolism

1
3

Death 1
Min: Minimum; Max: Maximum.
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Control of DM, antiplatelet and statin therapy, 
antihypertensive therapy, quitting smoking and 
exercise play an important role in medical treatment. It 
has been reported that cilostazol, a phosphodiesterase 
III inhibitor, reduces claudication complaints and may 
be beneficial in providing graft patency and preventing 
restenosis.[4]

 The five-year patency rates of aortoiliac bypass 
grafting vary between 80 and 95.10% and between 
75 and 80% annually. The Dacron and PTFE bypass 
surgeries performed in aortic and iliac vessels with 
large calibration and high f low patterns have excellent 
long-term results.[5] Randomized multi-center studies 
have shown no significant difference between the 
five-year patency rates between both grafts.[6]

Arterial autologous grafts are the best choice for 
revascularization. However, this option for coronary 
arteries is not available for aorta, iliac, and distal 
arterial structures. Endovascular interventions have 
been increasingly used, particularly in peripheral 
infrainguinal lesions.[7] Currently, endovascular 
interventions are often preferred to surgery in 
low-calibrated vascular structures. Endovascular 
approach has become more preferred, particularly 
when comorbid diseases and advanced age pose a 
risk. The results of bypass with artificial grafts in 
distal peripheral vascular diseases are not satisfactory. 
Therefore, many vascular surgeons today have adopted 
endovascular atherectomy, balloon, or stent procedure 
for more peripheral lesions.

Aortoiliac occlusive disease is often considered as 
Leriche syndrome. The lesions are classified as Type 
A, Type B, Type C, and Type D by the TASC.[8] In 
recent years, widespread stent-balloon applications 
have been applied to TASC-C and TASC-D lesions. 
However, the long-term results are still unclear. 
Although recent studies indicate a patency rate of 60 to 
86%, based on all studies, five-year patency rates do not 
exceed 80%.[9-11] These results indicate that aortoiliac 
bypass grafting is still the best revascularization 

option for TASC-C and TASC-D lesions. In our 
study, the bypass procedure was successfully applied 
to all patients. In another study comparing the 
results of endovascular stenting and bypass grafting 
in aortoiliac lesions, the authors recommended iliac 
artery stenting, particularly in elderly and those having 
severe comorbidities, since the patency rates were 
lower than surgical treatment.[12] Since the study 
includes Type B lesions, it can be also considered that 
the surgical option remains up-to-date in all aortic 
and iliac lesions. In addition, since unilateral and 
bilateral lesions were not distributed homogeneously 
in the study, we consider that stent-balloon results 
were exaggerated. In laparoscopic vascular surgery, the 
disadvantages of this technique are the long operation 
time and insufficient aortic exposure, the inability 
to place a safe cross-clamp, the use of expensive 
disposable instruments, excessive aortic calcification, 
previous abdominal operations and obesity.

Since bypass surgery is mostly performed with 
artificial grafts, there is a risk of infection, thrombosis, 
and aneurysm. Many laboratory and clinical studies 
have been conducted showing that PTFE graft is 
more resistant to infection.[13] In our study, we did not 
observe such complications in any of the patients. One 
of our patients died from SIRS within a few hours 
after the operation; however, it was not related to a 
complication of infection.

It is very rare to encounter major complications 
while open ABFB surgery. Immediate complications 
in this surgery are vascular damage, bleeding, 
intestinal damage, ileus, myocardial infarction, and 
renal failure. Late complications are aorto-enteric 
fistula, sexual dysfunction, infection, graft thrombosis 
and anastomotic pseudoaneurysms.[14]

Postoperatively, we reoperated one of our 
patients for bleeding. However, we could not find 
the bleeding focus, and 0.25 mg protamine sulfate 
was administered systemically. The heterogeneous 
nature of unfractionated heparin, polydispersity of 
molecular weight or different chemical properties may 
cause different responses in patients. Therefore, ACT 
monitoring is required in routine operations. Heparin 
has advantages due to its short half-life, its ability to 
be monitored with activated partial thromboplastin 
time, and to be completely neutralized with protamine 
sulphate. Since heparin has a short half-life and 
we follow bleeding drainage, we did not perform 
postoperative ACT control routinely.

Table 4
Patency rates according to graft types after three years

n Primary patency %
Dacron graft 18 17 94
PTFE  graft 10 9 90
PTFE: Polytetraf luoroethylene; Postoperative graft patency rates after three 
years (p>0.05).



Cardiovasc Surg Int12

www.e-cvsi.orgCardiovascular Surgery and Interventions, an open access journal

Cross-clamp time is important in surgical vascular 
interventions. Insufficient blood supply to the distal 
arterial vessels can always cause serious ischemic 
events. It can cause limb loss or amputation. Acute 
spinal cord ischemia after ABFB has been reported 
in the literature.[15,16] In vascular surgery, keeping 
the ischemia time as short as heparinization time 
can prevent unpredictable ischemic complications. 
In our study, the mean operation and cross-clamp 
time are consistent with the literature. The bypass 
option is always more advantageous in terms of cost, 
compared to endovascular treatment. Routine use of 
the retroperitoneal approach cannot be recommended 
for standard aortoiliac occlusive disease, although it is 
advantageous in certain situations. It makes it difficult 
to tunnel the graft, particularly in patients with obesity.

The main limitations of the present study are the 
lack of a large sample size and inability to compare 
the results with endovascular treatment. Further, 
multi-center, large-scale studies are needed to compare 
open surgical results with endovascular treatment. In 
particular, the small sample size of the study limits the 
generalizability of findings or the ability to provide 
detailed clinical results.

In conclusion, endovascular interventions are 
currently performed more commonly than bypass 
surgery in the treatment of aortoiliac occlusive disease. 
However, the surgical success and patency rates with 
Y graft are still higher in TASC-C and D lesions. 
As a result, there is no second treatment option that 
has achieved surgical treatment success in aortoiliac 
occlusive, bilateral vascular diseases. Open surgical 
treatment should be the preferred treatment due to 
long-term patency rate for all patients, except for 
elderly and those having severe comorbidities.
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