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ABSTRACT 
 
Background: Redo lower limb bypasses are done following early or late graft thrombosis in patients with critical limb 
ischemia or incapacitating claudication. Objectives: The purpose of our study was to analyze the factors affecting patency 
and limb salvage following redo lower limb bypasses. Methods: This study is a prospective study of 45 patients who 
underwent redo lower limb bypasses following failed lower limb bypass grafts over a period of three years at Institute of 
Vascular Surgery, Madras Medical College, Chennai. Results: The mean age of patients was 47.06 years. The gender, 
the site of distal anastomosis, and time of redo were the only three variables that showed significant effect on redo lower 
limb bypass patency and limb salvage. Conclusion: Redo lower limb bypasses provide long-term graft patency and limb 
salvage rates, with low operative mortality rates. 
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INTRODUCTION 
 

Postoperative graft thrombosis remains a significant 

clinical challenge in contemporary vascular surgical 

practice. Whether early or delayed, graft thrombosis 

continues to account for significant morbidity, limb 

loss, and mortality in patients requiring vascular 

intervention. Specifically, at 1 year after lower limb 

bypass graft failure, more than 50% of patients will 

have undergone major amputations.[1,2] Among the 

remaining patients, ischemic rest pain or ulceration 

will have developed in 25%, and more than 15% will 

have died.[3-5] The relatively high incidence of this 

complication and the major impact it has on our 

patients mandates an aggressive and effective 

management regimen.  

The causes of graft thrombosis are multifactorial and 

involve patient demographics, risk factors, and co-

morbid conditions, as well as technical issues 

associated with arterial reconstruction. Such risk 

factors and technical aspects of reconstruction have 

an impact on graft patency from the initial operation 

through the entire follow-up interval. With this in 

mind, technical precision at initial reconstruction is 

imperative to achieve an optimal outcome because 

technical errors account for 4% to 25% of early 

failure after revascularization.[6-8] Furthermore, 

optimal long-term graft durability remains in part, 

predicated on lifetime surveillance, timely re-

interventions, and vigilant risk factor modification.[9-

12] The purpose of this study is to analyze the factors 

affecting patency and limb salvage in patients 

underwent surgery for lower limb bypass graft 

failures. 
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MATERIALS AND METHODS 
 

Patient selection 

The study material consists of 45 patients who 

underwent  redo lower limb bypasses for 

incapacitating claudication, rest pain ,ischemic ulcer, 

gangrene following failed lower limb bypass grafts 

over a period of 36 months at Institute of Vascular 

Surgery, Rajiv Gandhi Government General 

Hospital & Madras Medical College ,Chennai. 
 

 Inclusion criteria 

• All thrombosed lower limb bypass graft presenting 

with incapacitating claudication , ischemic ulcer , 

gangrene, rest pain. 

• Early, intermediate and late graft failure 

• Supra inguinal bypass 

• Infrainguinal bypass 

• Autogenous and prosthetic graft 
 

Exclusion criteria 

• Non salvageable limb 

• Upper limb bypass 
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• Lower limb bypass for vascular trauma 

Methods 

Data acquisition 

The studies are based on prospectively recorded 

patient data from outpatient and inpatient vascular 

registry maintained by the department and 

supplemented with data from patient records. The 

data were retrospectively analysed. 

Evaluation 

The graft thrombosis was diagnosed clinically by 

disappearance of previously palpable pulses, 

recurrence of symptoms, presence of ischemic ulcer 

and gangrene and by measuring Ankle Brachial 

Index. Routine baseline blood investigation and 

cardiac evaluation was done. Duplex scan was done 

to assess graft patency. Selective angiography or 64 

slice angiography of the affected limb was 

performed if planned for any intervention. 

By reviewing the past records, the details regarding 

the type of surgery, nature of the conduit used, post-

operative outcome were obtained. Patients with 

immediate graft failure were subjected to emergency 

exploration and proceed after the confirmation of 

graft thrombosis by Duplex scan. The high chances 

of risk of limb loss were explained to all patients. 

The treatment modalities vary with type of 

procedure, nature of procedure, duration of graft 

thrombosis. 

Surgery 

The patients were routinely operated on under 

combined spinal and epidural anaesthesia. General 

anaesthesia and epidural anaesthesia was chosen for 

patients with a concomitant supra inguinal procedure 

and supra inguinal procedures. Continuous ECG 

monitoring was maintained during the operation and 

extended to the postoperative period as necessary. 

Cefaperazone sulbactum or Cefotaxime was given as 

an antibiotic for prophylaxis.  

1. Graft thrombectomy 

  - Alone 

  - With graft to graft anastomosis 

  -with redoing of distal anastomosis 

2. Jump graft 

3 .New secondary bypass 

4. Patch plasty 

 

RESULTS 
 

45 patients who underwent redo lower limb bypasses 

for lower limb ischemia were enrolled in this study. 

In addition to demographic information, results 

analyzed for this study included (1) Procedure, (2) 

Graft Material, (3) Site Of distal anastomosis, (4) 

Surgical Indications (5) Patency of the redo bypass, 

(6) Limb Salvage, and (7) Patient Survival. 

Demographic data and descriptive statistics 

The bypasses in this series included 45 first-time 

reoperations, 6 second time reoperations, and 2 third 

time reoperations. Forty three of the original bypass 

procedures were performed by us, whereas the 

remaining were referred after failure of grafts 

performed elsewhere. 

 Ninety five percent of the patients were men and 

4.4% were women, with a mean age of 47.06% 

years. The patients demonstrated the typical 

distribution of risk factors for peripheral vascular 

disease including tobacco use (95.56%), diabetes 

mellitus (11.1%), hypertension (11.1%), coronary 

artery disease (6.67%) and previous stroke (5.7%).              

The conduits employed included autogenous vein in 

19 bypasses (42.2%) and prosthetic graft in 6 cases 

(13.3%). The outflow vessel for the bypass grafts 

was the popliteal artery in 17 cases (37.8%), 

including 4 (8.9%) above-knee and 13 (28.9%) 

below-knee popliteal bypasses. Eighteen bypasses 

(40%) were to the tibial arteries. Several techniques 

were used to revise the primary graft, including 

Graft thrombectomy alone (Figure 1a) (26.67%), 

Graft thrombectomy with graft to graft anastomosis 

(Figure 1b) (4.44%), Redoing of distal anastomosis 

(6.67%), jump graft (28.8%), patch angioplasty 

(2.2%) (Figure 1c),  new secondary procedure  

(31.1%). 

 

 
Figure 1: a) Graftotomy for thrombectomy, b) Graft to 

graft anastomosis, c) Patch plasty. 

 

Patency and Limb Salvage  

 For the 45 redo lower limb bypass grafts, early 

patency rate at the time of graft revision was 55.5% 

and two years patency rate was 40% and early limb 

salvage rate was 88.8% and two year limb salvage 

rate was 80%.  

Gender Vs Patency  

There was a statistically significant difference in the 

patency and limb salvage between male and female 

patients (P value- 0.001*). Even though the sample 

size was very small (female patients n=2), the results 

were statistically significant. (Patency rate 41.8% Vs 

0%, Limb loss 16.2% Vs 50% and mortality rate 0% 

Vs 50%) .  

Outflow vs patency  

Grafts with tibial distal anastomosis (two year 

patency rate, 44.4% vs 22.2% ;Amputation rate-

27.8% vs 14.8% ) had lower patency rate and higher 

amputation rate  than  grafts with popliteal and distal 

femoral anastomosis. 

Time of first revision vs patency 

Grafts that were revised within thirty days of the 

primary operation (two year primary patency: 30.4% 

(early) -81.8% (late); Limb salvage: 65.3% (early )-

81.8% (late); Amputation rate: 34.7%( early) vs 0% 

(late) ) were at greater risk for failure than were 

grafts with later revisions. 

Techniques Vs Patency  
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For grafts revised with new secondary procedure 

(n=14), the patency rate was 100% and limb salvage 

rate was 100%. For grafts revised with patch 

angioplasty (n=1), the patency rate was 100%. For 

grafts revised with a jump graft (n=13), the patency 

rate was 30.7%, limb salvage rate was 69.23%.For 

grafts with graft thrombectomy (n=12), the patency 

rate was 41.6% and limb salvage rate was 66.6%. 

Univariate analysis was performed on the 

aforementioned demographic, medical, and surgical 

factors with respect to graft patency. The gender 

(male vs female; (P - 0.04), the site of distal 

anastomosis (popliteal vs tibial ; (P-0.006) and time 

of  redo (early vs late) were the only three variables 

that showed significant effect on redo lower limb 

bypass patency and limb salvage.[Table 1] 

 

Table 1: Factors affecting patency and limb salvage 
S.no Factors Patency Limb salvage Morbidity P value 

1 Gender Male  18 36 - <0.001* 

female - - 1 <0.001* 

2 Risk factor one 13 25 - 0.080 

two 2 7 1 0.073 

three 4 4 - 0.055 

four - - - 0 

3 Number of 

redos 

One 15 32 - 0.041 

two 2 3 1 0.032 

three 1 1 - 0.021 

4 Indication for 

redo 

CLI 17 35 1 0.880 

Claudicant 1 1 - 0.780 

5 Outflow vessel CFA 1 1  0.472 

SFA 4 6  0.073 

Proximal popliteal 3 3  0.086 

Distal popliteal 4 13  0.074 

ATA - 1  0.095 

PTA 5 11  0.006** 

Peroneal 1 1  0.426 

6 Type of surgical 

technique 

Graft 

thrombectomy 

alone 5 8 - 0.472 

With graft to 

graft 
anastomosis 

- 1  0.674 

Redoing of 

distal 

anatomosis 

1 3  0.543 

Jump graft 4 9 1 0.625 

New secondary procedure 7 14  0.645 

Patch plasty    0.547 

7 Conduit RSV 6 18  0.432 

PTFE 4 4 1 0.635 

Composite 1 3  0.345 

8 Duration of 

graft thrombosis 

Early 7 15 - 0.041* 

Late 6 21 1 0.055 
*,**-significant. 

 

There were four early graft failures (8.8%, < 30 days 

after surgery) during the study, with all the four 

resulting in early amputations. Arteritis (n=9) 

patients (C - reactive protein positive patients) had 

higher amputation rate than TAO and ASO patients 

(Arteritis 44%, TAO- 9%, ASO -7.6%) The single 

operative death in the series (2.2%) resulted from a 

myocardial infarction. 

 

DISCUSSION 
 

Failure of an infra inguinal bypass graft presents a 

major challenge to the vascular surgeon. The correct 

management in any particular patient varies with a 

number of fundamental considerations. Most 

important is the functional status of the patient and 

the condition of the affected extremity. A significant 

proportion of patients will appear well compensated 

after graft thrombosis, with relatively mild disability 

not warranting intervention. 

Outcome of redo lower limb bypass 

Past reports of repeat limb bypass after a single graft 

failure have demonstrated poor patency rates of less 

than 30% at 5 years and similarly poor limb salvage 

rates.[13-16] 

In our study, the overall results of 55.5% early 

patency rate, 88.8% early limb salvage rate and 40% 

2 year patency, 80% 2 year limb salvage rate from 

the time of graft revision are similar to the results of 

other studies. This is quite encouraging, and 

confirms that durable patency may be achieved 

through revision of thrombosed grafts.  Brewster et 

al. reported a 31% 5-year patency rate and a 52% 

limb salvage rate for failed lower limb bypass.[17]  

Other studies have reported repeat bypass after at 

least one prior failure to yield a primary patency rate 

of 37% to 57% at 5 years and the limb salvage rate 

at 5 years of 59% to 90%.[18,19] The 2-year limb 

salvage rate of 80% currently observed seems to be a 

significant improvement and may be the result of an 

early detection and timely intervention. 
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Factors affecting patency and Limb salvage 

Several studies have identified a variety of factors 

potentially contributing to graft failure, including 

patient demographics, risk factors, comorbid 

diseases, conduit characteristics, adjuvant medical 

therapy and technical precision.[20-24] Even though 

the sample size was very small, the patency and limb 

salvage between male and female patients was 

statistically significant. (Patency rate 41.8% Vs 0%, 

Limb loss 16.2% Vs 50% and mortality rate 0% Vs 

50%) . This is comparable to a study by Peter J 

Rossi et al, where they have found  female gender 

was predictive of redo graft failure (2-year patency 

73 ± 8% male vs. 39 ± 9% female, p = 0.01).[25] 

Bypass grafts to the tibial or pedal level had 

significantly lower 2-year patency rates after redo 

lower limb bypass than those to the popliteal artery 

(two year patency rate, 44.4% vs 22.2%; Amputation 

rate-27.8% vs 14.8%) .This may be simply explained 

by longer segments of graft at risk for new lesions to 

develop, poor quality of vein and poor run off.   

Edwards et al., reported 3 year patency rate 30% for 

tibial outflow in 202 patients.[26] Nguyen et al., the 

four year patency rate following early graft 

thrombosis was only 29.8% and 4-year limb-salvage 

rate after secondary bypass was only 43.9% .18.[27] 

Early (<30 days) thrombosis of vascular 

reconstructions has been attributed to technical error. 

In our experience technical failure accounts for 28% 

of all primary graft failure and 3.4% of all lower 

limb bypasses. In a review of the Dartmouth-

Hitchcock experience, it was found that technical 

errors accounted for roughly 25% of early graft 

failures.[7] Routine surveillance of bypass grafts with 

close clinical follow-up and serial duplex ultrasound 

scanning of the graft has become the standard of care 

in lower extremity bypass surgery. It is our practice 

to perform immediate re-exploration in any patient 

with perioperative graft failure when at initial 

surgery all components (including inflow, conduit 

and outflow vessels) of the revascularization were 

judged technically optimal. This group of 45 patients 

with failure of a previous lower limb bypass was 

treated with an aggressive policy of reoperation. This 

policy has resulted in acceptable long-term graft 

patency and limb salvage rates, with low operative 

mortality rates. 

 

CONCLUSION 
 

1. Redo lower limb bypasses provide excellent results 

and limb salvage rates and can be performed with 

low mortality rates and acceptable morbidity rates.  

2. The optimal surgical strategy in patients with failed 

lower limb bypasses depends upon the identification 

of the underlying etiology and its correction by a 

new secondary surgical procedure.  

3. Bypass graft to tibial level and grafts that required 

revision for early thrombosis had lower patency 

rates. 

4. Graft surveillance program should be mandatory in 

all peripheral arterial bypasses as it will enable the 

identification of failing grafts as compared to failed 

grafts. 
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