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INTRODUCTION 

Traumatic injuries constitute 3% of all vascular trauma.
[1]

 

Demographics data reveals higher rate of cases in blunt 

trauma as compared to penetrating trauma.
[2]

 It is a 

leading cause of mortality and morbidity worldwide.
[3]

 

Vascular injury requires early identification and 

intervention to avoid limb loss and mortality.
[3] 

 

Vascular surgery requires rigorous skill and sophisticated 

equipments, which makes the job even more 

challenging.
[4] 

Patency of the vessel anastomosis is a 

crucial factor for vascular intervention.
[4]

 Ideally 

Vascular anastomosis should be performed as early as 

possible and stenosis, thrombosis should be avoided for a 

successful outcome.
[5,6]

 Simple interrupted sutures have 

been stated as gold standard in microvascular 

anastomosis by many surgeons upto 1960s.
[6] 

In the 1970s, many studies reported similar patency rates 

with less time interval for continuous suturing 

techniques.
[7,8]

 The continuous suturing techniques has 

proved to be a boon in cases where swift reperfusion of 

tissues are required, as it saves time if done precisely.
[9]

 

This technique though has a major disadvantage in the 

form of luminal stenosis and formation of rigid ring at 

anastomosis site. The development of stenosis and 

thrombosis is mainly accounted to the difficulty in 

elimination of vessel size and this discrepancy leaves 

greater amount of suture material acting as a nidus.
[7,9,10]

 

 

Various review articles on suturing techniques in 

microvascular anastomosis showed no superiority of any 

technique in terms of patency of anastomosis or ease of 

performance.
[7]

 Hence, in this study we aim to compare 

continuous vs interrupted suture technique in arterial 
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ABSTRACT  

Objective: We in this study have aimed to compare the continuous vascular anastomosis technique with 

the intermittent vascular anastomosis in peripheral vascular trauma and to see if the difference with 

respect to luminal patency, clinical outcome, limb salvagibility. Methods: Thirty patients with peripheral 

vascular trauma who met the inclusion criteria during study period (September 2019- August 2020) were 

included. Data was analysed by categorizing all study subjects into continuous and intermittent anastomosis 

group. Results: Amongst 30 patients studied, the mean age at the time of presentation was 25.3 ± 5years with 

youngest patient of 1.5yrs and eldest being 48 years old. 12 (40%) underwent reverse interposition vein grafting 

from contralateral limb due to segment loss. Intermittent suture technique for anastomosis was done in 53.4 

%(n=16) cases, while 46.6% (n = 14) underwent continuous suture technique. Post operative Doppler study 

revealed triphasic, biphasic and monophasic/no flow in operated vessel in 24, 2 and 4 respectively. Out of the four 

patients who had monophasic flow, three were seen in continuous and one in intermittent suture technique. 

Amputation was performed in 3 patients who underwent continuous suturing technique, while only one case of 

intermittent technique group underwent amputation. No mortality or re-explorations were noted in the study 

population. Conclusion: Luminal patency was seen to be better in intermittent technique, operative time was seen 

less in case of continous suturing group although the added complications cannot be kept unseen. Surgeon 

preference, comfort to surroundings and available modality affect the choice of anastomosis done. More human 

based studies are the need of the hour. 

 

KEYWORDS: Outcomes; Vascular trauma; vascular anastomosis; continuous; intermittent; limb salvage; 

Amputation. 
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anastomosis following peripheral vascular trauma and 

assess their clinical outcome. 

 

MATERIAL AND METHODS 

The comparative observational study was conducted in 

the department of cardiothoracic & vascular surgery. The 

data of all the patients who had presented with non-

iatrogenic peripheral arterial during 1-year study period 

(September 2019- August 2020) were collected on case 

to case basis. The demographic details, clinical status in 

the emergency department, types and cause of injury, site 

of injury (anatomical location), the time lag between the 

occurrence of injury and repair, the type of repair, any 

associated procedure such as fasciotomy performed if 

deemed necessary, pre-operative and post-operative 

doppler ultrasonography of the affected part as well as 

anticoagulation and the duration of hospital stay were 

recorded. The data thus obtained were divided into two 

groups, namely the intermittent vs continuous suturing 

technique of vascular anastomosis affecting limb salvage 

and clinical outcome.  

 

All patients had undergone colour doppler 

ultrasonography pre- and post-surgery. Systemic 

heparinization was administered. Fogarty catheter was 

introduced both distally and proximally of the transacted 

artery to remove any thrombus. Primary repair or reverse 

saphenous vein graft from contralateral limb was used 

depending on the injury. All patients with fracture 

underwent reduction and external fixation. Standard 4-

compartment fasciotomy was performed, when 

compartment syndrome was present on admission. At 

our institute, intravenous unfractionated heparin infusion 

was given for 48 hours during perioperative period. 

Primary outcomes of this study were limb salvage rates 

and mortality in relation to the type of suture technique 

performed.  

 

Statistical Analysis  
The data was entered in MS EXCEL spreadsheet and 

analysis was done using Statistical Package for Social 

Sciences (SPSS) version 21.0. 

 

Categorical variables were presented in number and 

percentage (%) and continuous variables were presented 

as mean ± SD and median. Normality of data was tested 

by Kolmogorov-Smirnov test. If the normality was 

rejected then non parametric test was used.  

 

Quantitative variables were associated using Independent 

t test/Mann-Whitney Test (when the data sets were not 

normally distributed) between the two groups. 

Qualitative variables were associated using Fisher’s 

Exact test.  

 

RESULTS 

Amongst 30 patients studied, the mean age at the time of 

presentation was 25.3 ± 5years with youngest patient of 

1.5yrs and eldest being 48 years old. Majority were male 

86 % (n=26) with male to female ratio 6:1.(demographic 

details in Table no.1 and Table no.2) Seventeen (56.7%) 

patients had brachial artery injury and thirteen (43.3%) 

had popliteal artery injury. Intraoperatively, 26 (86.7%) 

patients had complete transection of the artery. Of these, 

18 (60%) had primary repair in the form of end to end 

anastomosis. Out of 30 patients, 12 (40%) underwent 

reverse interposition vein grafting from contralateral 

limb due to segment loss. Intermittent suture technique 

for anastomosis was done in 53.4 %(n=16) cases, while 

46.6% (n = 14) underwent continuous suture technique. 

(Table no.3) Out of the 16 patients in intermittent suture 

technique group, 9 were brachial artery repair while 7 

were popliteal artery repair.(Table no.3) Continuous 

suture technique was done in 8 brachial artery repair and 

6 popliteal artery repair. Post operative Doppler study 

revealed triphasic, biphasic and monophasic/no flow in 

operated vessel in 24, 2 and 4 respectively. Out of the 

four patients who had monophasic flow, three were seen 

in continuous and one in intermittent suture 

technique.(Table no.3) The reduced flow was mainly 

seen in popliteal artery repair patients who underwent 

continuous type of suture technique. Amputation was 

performed in 3 patients who underwent continuous 

suturing technique, while only one case of intermittent 

technique group underwent amputation. (Table no.3) It 

was required following lower limb blunt trauma 

involving popliteal artery anastomosis with continuous 

suturing technique. Patients suffered graft failure in all 

the amputated cases. 

 

Majority of the patients (94%) had associated bone 

fracture for which external fixator was applied which 

also helped in stabilization of the anastomosis by 

decreasing traction on it. Five patients suffered major 

soft tissue loss. Of the 3 patients who underwent 

standard two incision four compartment below-knee 

fasciotomy. No mortality or re-explorations were noted 

in the study population. 

 

Table no. 1: Demographic data.  

Age range 
No. of patients 

n = 30 

0-10 5(16.7%) 

11-30 8(26.7%) 

31-50 14(46.7%) 

51-70 3(10%) 

Mean age 25.3 ± 5 yrs 

 

Table no. 2. 

Sex No. of patients 

Male 26(56.7%) 

Female 4(13.3%) 
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Table no.3: Comparison of intermittent suture technique versus continuous suture technique. 

Patient factors 
Intermittent 

group(n=16) 

Continuous 

group(n=14) 

Type of injury   

Blunt 14(87.5%) 11(78.5%) 

Penetrating 2(12.5%) 3(21.5%) 

Type of anastomosis   

End to end repair 10(62.5%) 7(50%) 

Interposition vein graft 6(37.5%) 7(50%) 

Vessel involved   

Brachial artery(n=17) 9(56.2%) 8(57%) 

Popliteal artery(n=14) 7(43.8%) 6(43%) 

Average anastomosis time 

(minutes) 
18 14 

Post operative Doppler study   

Triphasic flow 14(87.5%) 9(64.28%) 

Biphasic flow 1(6.25%) 2(14.28%) 

Monophasic flow/no flow 1(6.25%) 3(21.42%) 

Amputation   

Popliteal artery 0 3(21.42%) 

Brachial artery 1(6.25%) 0 

Graft failure 1(6.25%) 3(21.42%) 

 

 
Fig. 1: Showing brachial artery end to end anastomosis with intermittent suture technique. 

 

 
Fig. 2: Showing brachial artery anastomosis with reverse vein saphenous graft with continuous suture 

technique. 
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Fig. 3: Showing brachial artery anastomosis with reverse vein saphenous graft with continuous suture technique 

with external fixator and fasciotomy. 

 

DISCUSSION 
Surgical evolution with time has led to development of 

various advanced techniques for vascular anastomosis 

such as glue, laser, intravascular stents etc.
[11,12,13]

 

Consistent performance, reduction of procedure time, 

suture used, intimal damage, thrombosis, elimination of 

graft lumen discrepancy has led to the development of 

these advancements.
[10,14]

 

 

Inspite of all the development in this regard classic 

suturing technique still holds higher patency rates than 

its competition. These are due to the exposition of 

adventitia and media, choice of suture material and 

needle, number of sutures, elimination of luminal 

occlusion linked to eversion, inversion, stenosis, 

meticulous handling of tissue and freeing of lumen from 

foreign tissue.
[8,10,14]

 

 

There are numerous suture techniques for microsurgical 

anastomoses such as sleeve, continuous, 4-suture 

eversion, Z-plasty anastomosis, modified sleeve 

anastomosis with 2 horizontal mattress sutures. The aim 

of these techniques is to reduce the surgical time and also 

maintain patency.
[8,10]

 

 

In our study, the results showed that intermittent suturing 

technique over continuous suturing technique in terms of 

luminal patency and clinical outcome. Postoperatively on 

Doppler study after continuous suturing technique of 

vascular anastomosis showed more number of cases with 

reduced or biphasic flow when compared with 

intermittent suturing group. This was linked to luminal 

stenosis which has been main cause of apprehension with 

this technique.
[6,7,15]

 Some studies have even shown 

results contrasting to our study and that luminal stenosis 

is independent of suturing technique.
[15,16]

  

 

The continuous suturing technique holds an advantage 

over intermittent in terms of time required for 

anastomosis. However, if the anastomosis revision is 

needed peri-operatively, the continuous suture must be 

taken down completely and redone, which spirals the 

operative time.
[7]

  

 

All the patients presented late and hence, the mean time 

to revascularization was 17 hours in the amputation 

group. Delayed presentation was also evident in a study 

of traumatic brachial artery injury 17. This delay could 

be attributed to limited expertise in vascular repair at the 

primary health centre
 
along with delay in recognition and 

referral to tertiary care hospital.
[18] 

 

Post-repair amputations were required in three patients 

with popliteal artery injury due to blunt trauma and one 

in brachial artery injury. Three patients underwent 

secondary amputation following early graft failure, one 

was due to extensive soft tissue disruption. Popliteal 

vessel injury carries high morbidity.
[19]

 These are often 

associated with extensive soft tissue loss and bone 

fractures leading to high amputation rates.
[20-23] 

 

In continuous suturing group had Early graft failure 

when compared to intermittent group and was 

significantly associated with post-repair amputation in 

our study. Earlier work by McCready et al identified 

early graft failure leading to amputation.
[23] 

Similar 

results were evident in a study by Klocker et al.
[24]

 

 

In agreement to other series, it was difficult to ascertain 

whether early graft failure was caused by technique used. 

In a study of Martin et al, graft failure was more frequent 

following blunt trauma (35%) vs penetrating injury 

(1.2%) with all graft failures post blunt trauma injury 

culminating to amputation.
[25]

 

 

The clinical setup and the expertise available may alter 

the surgeon’s decision to choose between the techniques 

of anastomosis to be performed. Precedence should be by 

the surgeon experience and comfort level.
[7]

  

 

CONCLUSION 

In summary, a surgeon’s decision to perform a specific 

vascular technique ultimately depends on preference, 
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operative experience, and the availability of a suitable 

equipments. It appears from our study that careful, 

precise technique is the only determinant in achieving 

consistent, successful long-term results. There are no 

human high level evidence comparing the efficacy and 

clinical outcomes of each of the two microsurgical 

techniques, and therefore one’s comfort and experience 

should dictate the technique used.  
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