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ABSTRACT 

Chronic venous insufficiency is a fairly common and debilitating problem, affecting over half of the adult 

population in the western world. Besides being unsightly, patients complain of significant pain, heaviness, 

tightness, itchiness of the affected leg with prolonged standing. If left untreated, the condition can progress 

to skin discolouration, ulceration and sclerosing scar formation. Current treatment is mostly aimed at cos-

mesis and symptoms relief with compression stocking, varicose vein stripping and endovascular ablation, 

which mainly deals with the dilated varicose veins but not the primary pathology of vavular incompetence. 

There are several surgeries designed to repair and correct the valvular incompetence but the uptake of 

these surgeries is poor, partly due to their procedural complexity or availability of specialised exo-stents. 

We have developed a single innovative technique which we called Prolene mesh corset repair for correcting 

saphenofemoral junction incompetence and the early results have been promising. 

 

Keywords: External valvular banding, Prolene mesh corset repair, Surgical treatment, Venous 

insufficiency, Varicose veins, Valvuloplasty.  
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ABSTRACT 
Chronic venous insufficiency is a fairly common and debilitating problem, affecting over half of 

the adult population in the western world. Besides being unsightly, patients complain of signifi-

cant pain, heaviness, tightness, itchiness of the affected leg with prolonged standing. If left un-

treated, the condition can progress to skin discolouration, ulceration and sclerosing scar for-

mation. Current treatment is mostly aimed at cosmesis and symptoms relief with compression 

stocking, varicose vein stripping and endovascular ablation, which mainly deals with the dilated 

varicose veins but not the primary pathology of vavular incompetence. There are several surger-

ies designed to repair and correct the valvular incompetence but the uptake of these surgeries is 

poor, partly due to their procedural complexity or availability of specialised exo-stents. We have 

developed a single innovative technique which we called Prolene mesh corset repair for correcting 

saphenofemoral junction incompetence and the early results have been promising. 

 

Keywords: External valvular banding, Prolene mesh corset repair, Surgical treatment, 

Venous insufficiency, Varicose veins, Valvuloplasty.  

INTRODUCTION 

Chronic venous insufficiency (CVI) typically 

characterised by dilated tortuous superficial 

veins or varicose veins (VVs) in the lower 

limb is a common venous disease. It is esti-

mated that over half of the adult population 

in the western nations are affected by CVI 

with reported prevalence ranging from 5-

40%.1-4  This prevalence increases to about 

80% of men and 85% of women if early CVI 

such as spider telangiectasia and reticular 

veins are also included.5 

 

Besides being unsightly, if varicose 

veins are left untreated, they will lead to a 

progressive syndrome of lifelong complaints of 

aches or throbbing discomfort, burning sensa-

tion, pruritus, dry irritated skin, and in the 

chronic severe stage causes heaviness and 

fatique, cramping, hyperpigmentation, oede-

ma, lipodermatosclerosis, ulceration, chronic 

infection and disability.6,7 All these changes of 

CVI are secondary to prolonged raised venous 

pressures and have a significant impact on 

patients’ health-related quality of life (HRQOL) 

and is associated with considerable healthcare 

cost in treating these patients especially those 

mailto:william.chong@moh.gov.bn?subject=Re:%20PROLENE%20MESH%20CORSET%20FUNCTIONAL%20REPAIR%20OF%20SAPHENO-FEMORAL%20JUNCTION:%20AN%20EVOLUTION%20OF%20THE%20EXTERNAL%20BANDING%20VALVULOPLASTY.
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with chronic venous ulcers.8 

 

Compression therapy using graduated 

compression stockings (GCS) is commonly 

prescribed as first line therapy, although it is 

associated with high non-compliance rate of 

over 60% which may account for the high 

failure rate.7,9,10 The current main stay of sur-

gical treatment of VVs is greater saphenous 

vein (GSV) stripping, stab phlebectomy, scle-

rotherapy injection, endovenous mechano-

chemical ablation, thermal ablation, injection 

of cyanoacrylate adhesive and transilluminat-

ed powered phlebectomy.7-8 High recurrence 

rate of 50% has been reported for some of 

these procedures such as stripping while oth-

ers such as the Endovenous laser ablation 

(EVLA) is associated with lesser degree of 

recurrence.8 All these techniques sacrifice the 

GSV to achieve success but they do not cor-

rect the primary problem of saphenofemoral, 

saphenopopliteal and perforator valvular in-

competence and hence are non- functional or 

physiological. 

 

Surgical repair of incompetent venous 

valves have been previously described such 

as external venous valve banding valvuloplas-

ty (EBV), external valvular stenting (EVS) and 

venous valve cusps plication and repair. 

6,7,11,12 These techniques preserve the GSV 

and are functional as well as physiological. 

Although most of these procedures have good 

initial success, recurrence rate  as high as 15-

19% has been reported.13,14 We describe here 

a novel evolution of EBV technique for saphe-

no-femoral junction and perforator incompe-

tence, which we have named as the ’Prolene 

mesh corset functional repair (PMCFR)’ of ve-

nous valve insufficiency. This new technique 

is both simple to do and is extremely success-

ful in abolishing the valvular incompetence 

while maintaining patency and function. We 

describe here our first case of PMCFR of SFJ. 

 

 

CASE REPORT 

A 30 years old Venezulan man presented to 

the surgical outpatient clinic with left leg low-

er limb CVI for several years. His main com-

plaints were itchiness and burning pain on 

prolonged standing. His father also suffered 

from CVI (CEAP-C2-5). He was also under reg-

ular follow up with the Gastroenterologist for 

gastroesophageal reflux symptoms and was 

on mesoprazole for his symptoms. He admit-

ted to taking horse chestnut tablets to ease 

the itchiness in his leg. Clinical Trendele-

burgs’s examination suggested left sapheno-

femoral junction (SFJ) incompetence with di-

lated VVs. A duplex Doppler ultrasound was 

performed which confirmed the left SFJ in-

competence with no thigh or calf perforators 

incompetence. A diagnosis of CVI (CEAP-

C2EpAsPr) was made. Patient was not keen on 

VVs stripping, for which his father had under-

gone several times with recurrence of symp-

toms and VVs after several years. He was ad-

vised for PMCFR instead and consented for the 

procedure. 

 

 He underwent PMCFR of his left SFJ 

incompetence under spinal anaesthesia. In-

traoperatively, the SFJ was noted to be dilat-

ed to 12mm in diameter (Figure 1). Intra-

operative milking of the dilated left SFJ con-

firmed clinical significant incompetence of the 

SFJ with back refilling of the SV (Video 1). A 

15mm x 30mm prolene mesh was used to 

create an overlapping corset sutured with 5/0 

prolene sutures in 2 layers, around the SFJ 

and the saphenous vein (Figure 2). The 

PMCFR reduced the initial dilated diameter of 

the SFJ from 12mm down to 4mm, which is a 

66% reduction in the diameter of the SFJ. 

Intraoperative assessment of the SFJ post 

PMCFR by milking the distal SV between two 

forceps confirmed successful repair of the SFJ 

without any incompetence and back filling of 

the SV which remains collapsed (Video 2). He 

was discharged the next day without any 

complaint of pain. Post-operative dupler Dop-

pler ultrasound confirmed competency of the 

left SFJ without any reflux or obstruction. 
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Clinically at one month follow up, patient was 

free of any symptoms including his constant 

leg itchiness. After 2 months of follow up, 

patient requested to be discharged from the 

clinic. 

 

 

SURGICAL PROCEDURE – PMCFR 

OF INCOMPETENT SFJ 

Under spinal anaesthesia, the patient’s groin 

is cleaned and prepped. A 5cm skin crease 

incision is made in the groin crease, medial to 

the femoral pulse and dissected down to ex-

pose the great saphenous vein (GSV). Dissec-

tion is then carried proximally to expose the 

draining branches of the GSV (3-5 branches). 

These branches are looped with silastic loops 

for control. Smaller branches which may inter-

fer with repair are ligated and divided, but 

maintaining larger branches. Dissection of the 

GSV is continued proximally to expose the SFJ 

right up to the common femoral vein (CFV). 

The GSV is dissected free for 20-30mm distal-

ly from the SFJ. The dimension of the SFJ is 

then measured and recorded. The average 

diameter of a normal competent SFJ is about 

5 ± 2.4mm.15   Thus it is recommended to 

reduce the diameter during PMCFR down to 

less than 5mm or 50-60% reduction, depend-

ing on the initial diameter of the incompetent 

valve. The prolene mesh dimension is calcu-

lated based on the diameter of the final post 

repair SFJ dimension. In the case above, for a 

final diameter of 4mm, using the formula for 

Figure 1: (a) Dilated left SFJ with a diameter of about 12mm, (b): Schematic representation of the dilatation of 
SFJ causing separation of venous valve leaflets, leading to incompetence.  
 
Video 1: Intra-operative testing of incompetent left SFJ by milking the vein between two forceps and clearly 
showing back refilling of the SV indicating incompetence of the left SFJ. (Click on the video to start the video.)  

Figure 2: (a) Post PMCFR of left SFJ from a diameter of 12mm, reduced to 4mm, (b): Diagram representing 
PMCFR forming a mesh corset around the dilated SFJ and reducing it down to 4mm allowing for the venous 
valve leaflets to co-ap.  
 
Video 2: Intra-operative testing of left SFJ post PMCFR by milking the vein between two forceps and clearly 
showing absence of back filling of SV which remains collapsed, indicating competence of the left SFJ. (Click on 
the video to start the video.) 
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circumference, 2πr, the dimension of the 

mesh should be a width of 15mm to allow for 

a 2mm overlap of the mesh during suturing. 

This will give a prolene mesh dimension of 

15mm x 30mm patch. The prolene mesh is 

wrapped around the posterior part of the SFJ 

and the two anterior flaps of the mesh are 

overlapped to form a corset around the SFJ 

and sutured together using 5/0 prolene su-

tures to achieve the desire diameter. This end 

is further sutured onto the CFV to anchore the 

mesh. The free anterior edge is cut by 1-2mm 

at intervals to fit the branches draining into 

the GSV. The corset is sutured together and 

around the branches with the 5/0 prolene 

sutures in 2 layers and secured at the distal 

end of the 30mm prolene mesh corset. The 

competency of the repair can now be tested 

by using a tissue forceps to occlude the distal 

free end of the GSV and milking the GSV 

proximally using another tissue forcep to 

empty the GSV proximal to the occluding for-

ceps to empty the vein, ensuring that all 

draining branches are also occluded by tight-

ening the vicryl loops. If the vein remains 

empty when the proximal forceps is removed, 

then the PMCFR is successful and the SFJ is 

competent.  

 

 

DISCUSSION 

The current main stay of treatment of CVI is 

GSV stripping, VVs avulsion and SFJ truncal 

ligation. 6-8 The less invasive alternative is 

sclerotherapy (liquid or foam) or endovascu-

lar surgery (foam sclerotherapy, laser or ra-

diofrequency ablation). 6-8  Despite high initial 

success rate associated with these methods, 

such procedure only deal with the physical 

varicose vein and not the primary cause 

which, 80% of the time is due to SFJ or SPJ 

incompetence either due to dilatation of the 

junction or less commonly (4%) valvular leaf-

lets abnormality.16,17 Thus recurrence rate 

after 5 years has been reported to be as high 

as 50-60% and may be due to neovasculari-

sation, duplex saphenous vein system, recan-

nulisation or unresolved primary pathology 

leading to formation of other new VVs.8  

 

Various repair methods have been 

introduced and reported to alleviate the pri-

mary problems of venous valvular incompe-

tence starting with the SFJ banding reported 

by Jessup et al in 1988.18 The PMCFR is a nov-

el technique which is conceptualized based on 

the principle mitral valve annuloplasty for mi-

tral regurgitation due to a dilated annulus. As 

majority of SFJ incompetence is due to junc-

tional dilatation leading to failure of coapta-

tion of the venous valve leaflet, by wrapping a 

prolene mesh corset around the dilated SFJ 

and reducing the diameter of the SFJ to nor-

mal dimension will ensure functional coapta-

tion of the venous valve leaflets and abolish-

ing the regurgitation or incompetence, which 

can be tested and confirmed perioperatively 

by milking the GSV. Post-operative duplex 

Doppler ultrasound also confirmed this to be 

true with complete disappearance of the in-

competence seen preoperatively. 

 

The theoretical advantage of the 

PMCFR over the other banding or SFJ incom-

petence repair techniques is that the use of 

prolene mesh corset will allow fibrosis to form 

a semi-rigid frame or corset around the SFJ 

and the GSV, thus preventing future recurrent 

dilatation of the junction and GSV. Thus in 

theory, the PMCFR will provide a more perma-

nent solution to repairing SFJ incompetence. 

The use of prolene mesh for inguinal hernia 

repair have been shown to be very successful 

and studies have already shown this to be due 

to the formation of a fibrous layer which pre-

vents future recurrence of the inguinal her-

nia.19 The same principal may also apply for 

PMCFR for SFJ incompetence.  

 

 Clinical success is evident peri-

operatively when the repair is tested by milk-

ing the SV and competency can be shown al-

most immediately with the SV remaining col-

lapse when the inflow is occluded by a pair of 

CHONG et al. Brunei Int Med J. 2019;15:107 



forceps (Video 2). Unlike, SV stripping or 

chemical or energy SV ablation which can be 

extremely painful from thrombophlebitis, with 

reduced mobility, patients following PMCFR 

have reported minimal pain and are usually 

walking within 6 hours with full symptomatic 

relief from pain or itchiness within a few 

days.7,20 

 

Long-term follow up is required to 

assess the long-term benefit of PMCFR which 

theoretically by abolishing the reflux or in-

competence will result in normalizing the ve-

nous pressures in the GSVs, which has al-

ready been proven to be true for procedures 

such as high ligation and stripping, varicosec-

tomy and EBV.21,22 This will of course need to 

be measured objectively for PMCFR. With the 

normalization of venous pressure, the en-

larged varicose veins may undergo remodel-

ing and reduce in size which is a possible long

-term outcome. If proven true, the unsightly 

varicose veins may not need to be stripped 

for cosmetic outcome. A significant benefit is 

the reversal of chronic venous insufficiency 

changes such as lipodermatosclerosis and 

venous ulcers healing by reducing the venous 

pressure in the lower limb in the long-term 

but long-term follow up is require to confirm 

this. A limitation of this technique is that it is 

not applicable to patients with CVI without 

junctional incompetence. 

 

 

CONCLUSION 

PMCFR is a novel surgical technique aim at 

correcting the primary pathology leading to 

CVI, which is the valvular incompetence at 

the SFJ or even the SPJ. Currently we are 

also using this technique for repairing SPJ and 

perforator incompetence. Immediate results 

are very promising in terms of relieving 

symptoms with majority reporting resolution 

of pain, itchiness or swelling in the lower 

limb. However, long-term follow up of these 

patients is required to see if any of the CVI 

changes can be reverse with repairing of the 

reflux and also to monitor for recurrence.   

 

Financial disclosure or conflict of in-

terest 

The authors of this manuscript certify that 

they have no affiliations with or involvement 

in any organization or entity with any financial 

interest in the subject matter or materials 

discussed in this manuscript.  

 

Consent 

We have acquired consent from patient for all 

photographs of patients' body parts and imag-

es used in publication purpose. 

 

 

REFERENCES 

1: Coon WW; Willis PW; Keller JB. Venous throm-

boembolism and other venous disease in the 

Tecumseh community health study. Circula-

tion.  1973; 48(4):839-46 (ISSN: 0009-7322). 

[Accessed on 2019 August 2019]. Pdf available 

at https://www.ahajournals.org/doi/

pdf/10.1161/01.CIR.48.4.839 

2: Evans CJ, Fowkes FG, Ruckley CV, Lee AJ. 

Prevalence of varicose veins and chronic ve-

nous insufficiency in men and women in the 

general population: Edinburgh Vein Study. J 

Epidemiol Community Health. 1999; 53: 149–

153. [Accessed on 2019 August 2019]. Pdf 

available at https://www.ncbi.nlm.nih.gov/

pmc/articles/PMC1756838/pdf/v053p00149.pdf  

3: Khan AFA, Chaudhri R, Ashraf MA, Mazaffar MS, 

Zawar-ul-Imam S, Tanveer M. Prevalence and 

presentation of chronic venous disease in Paki-

stan: a multicentre study. Phlebology. 2013 

Mar;28(2):74–9. doi: 10.1258/

phleb.2012011122. Epub 2013 May 6. 

[Accessed on 2019 August 2019]. Pdf available 

at https://www.researchgate.net/

publica-

tion/269715698_Chronic_Venous_Insufficiency

_preva-

lence_and_effect_of_compression_stockings 

4: Bawakid KO, Al-Raddadi RM, Sabban SS, Al-

Turky KA, Mohamed MS. Prevalence of Chronic 

Insufficiency in Saudi Adult population. Saudi 

Med J. 2005;26(2):225–229. [Accessed on 

2019 August 2019]. Pdf available at https://

www.researchgate.net/

publica-

tion/7965144_Prevalence_of_chronic_venous_i

nsufficiency_in_the_Saudi_adult_population 

 

CHONG et al. Brunei Int Med J. 2019;15:108 

https://reference.medscape.com/viewpublication/4834
https://reference.medscape.com/viewpublication/4834
https://www.ahajournals.org/doi/pdf/10.1161/01.CIR.48.4.839
https://www.ahajournals.org/doi/pdf/10.1161/01.CIR.48.4.839
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1756838/pdf/v053p00149.pdf%20
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1756838/pdf/v053p00149.pdf%20
https://www.researchgate.net/publication/269715698_Chronic_Venous_Insufficiency_prevalence_and_effect_of_compression_stockings
https://www.researchgate.net/publication/269715698_Chronic_Venous_Insufficiency_prevalence_and_effect_of_compression_stockings
https://www.researchgate.net/publication/269715698_Chronic_Venous_Insufficiency_prevalence_and_effect_of_compression_stockings
https://www.researchgate.net/publication/269715698_Chronic_Venous_Insufficiency_prevalence_and_effect_of_compression_stockings
https://www.researchgate.net/publication/269715698_Chronic_Venous_Insufficiency_prevalence_and_effect_of_compression_stockings
https://www.researchgate.net/publication/7965144_Prevalence_of_chronic_venous_insufficiency_in_the_Saudi_adult_population
https://www.researchgate.net/publication/7965144_Prevalence_of_chronic_venous_insufficiency_in_the_Saudi_adult_population
https://www.researchgate.net/publication/7965144_Prevalence_of_chronic_venous_insufficiency_in_the_Saudi_adult_population
https://www.researchgate.net/publication/7965144_Prevalence_of_chronic_venous_insufficiency_in_the_Saudi_adult_population
https://www.researchgate.net/publication/7965144_Prevalence_of_chronic_venous_insufficiency_in_the_Saudi_adult_population


5: Bergan JJ, Schmid-Schonbein GW,  Smith PD, 

Nicolaides AN, Boisseau MR, Eklof B. Chronic 

Venous Disease. N Engl J Med. 2006;355:488-

498. 

6: Eberhardt RT and Raffetto JD. Chronic venous 

insufficiency. Circulation. 2005;111:2398-

2409. [Accessed on 2019 August 2019]. Pdf 

available at https://www.ahajournals.org/doi/

pdf/10.1161/01.CIR.0000164199.72440.08 

7: Young JY and Lee J. Chronic venous insufficien-

cy and varicose veins of the lower extremities. 

Korean J Intern Med 2019;34:269-283. 

[Accessed on 2019 August 2019]. Pdf available 

at https://www.ncbi.nlm.nih.gov/pmc/articles/

PMC6406103/pdf/kjim-2018-230.pdf 

8: Piazza G. Varicose veins. Clinician update. Cir-

culation. 2014;130:582-587. Accessed on 

2019 August 2019]. Pdf available at https://

www.ahajournals.org/doi/pdf/10.1161/

CIRCULATIONAHA.113.008331 

9: Raju S, Hollis K, Neglen P. Use of compression 

stockings in chronic venous disease: patient 

compliance and efficacy. Ann Vasc Surg 

2007;21:790–5. 

10: Shingler S, Robertson L, Boghossian S, et al. 

Compression stockings for the initial treatment 

of varicose veins in patients without venous 

ulceration. Cochrane Database Syst Rev 2011;

(11): CD008819. 

11: Lane RJ, Cuzzilla ML, Coroneos JC, Phillips MN, 

Platt JT. Recurrence rates following external 

valvular stenting of the saphenofemoral junc-

tion: A comparison with simultaneous contrala-

teral stripping of the great saphenous vein. Eur 

J Vasc Endovasc Surg 2007;34:595-603. 

[Accessed on 2019 August 2019]. Pdf available 

at https://www.ejves.com/article/S1078-5884

(07)00458-3/pdf 

12: Bayrak S, Yetkin U, Yurekli I, Gokalp O, 

Bademci MS, Yasa H, Ozcem B, Gurbuz A. 

Chronic venous insufficiency cases in the prac-

tice of external banding. Turk Gogus Kalp Da-

mar Cerrahisi Deergisi. 2012;20(4):788-793. 

[Accessed on 2019 August 2019]. Full text 

article available at http://tgkdc.dergisi.org/

text.php?id=1703 

13: Joh JH, Lee KB, Yun WS, Lee BB, Lo, YW, Kim 

DI. External banding valvuloplasty for incom-

petence of the great saphenous vein: 10-year 

results. Int. J Angiol 2009;18(1):25-28. 

[Accessed on 2019 August 2019]. Pdf available 

at https://www.ncbi.nlm.nih.gov/pmc/articles/

PMC2726565/pdf/ija18025.pdf 

14: Sarac A, Johallari A, Talay S, Ozkaya S, Ozal E. 

Long-term results of external valvuloplasty in 

adult patients with isolated great saphenous 

vein insufficiency. Clinical Interventions in Ag-

ing. 2014;9:575-579. [Accessed on 2019 Au-

gust 2019]. Pdf available at https://

www.ncbi.nlm.nih.gov/pmc/articles/

PMC3983027/pdf/cia-9-575.pdf 

13.  adult patients with isolated great saphenous  

gust 2019]. Pdf available at https://

www.ncbi.nlm.nih.gov/pmc/articles/

PMC3983027/pdf/cia-9-575.pdf 

15: Joh JH, Park HC. The cutoff value of saphenous 

vein diameter to predict reflux. J Korean Surg 

Soc. 2013;85:169-174. [Accessed on 2019 

August 2019]. Pdf available at https://

www.ncbi.nlm.nih.gov/pmc/articles/

PMC3791359/pdf/jkss-85-169.pdf 

16: Cappelli M, Molino Lova R, Ermini S, Zamboni P. 

Hemodynamics of the sapheno-femoral junc-

tion. Patterns of reflud and their clinical impli-

cations. Int Angiol. 2004;23(1):25-8. 

17: Engelhorn CA, Engelhorn ALV, Casson MF, Sal-

les-Cunha SX. Patterns of saphenous reflux in 

women with primary varicose veins. J Vasc 

Surg. 2005;41:645-51. [Accessed on 2019 

August 9]. Pdf available at https://

www.jvascsurg.org/article/S0741-5214(05)

00102-3/pdf 

18: Jessup G, Lane RJ. Repair of incompetent ve-

nous valves: A new technique. J Vasc Surg. 

1988;8:569-75. [Accessed on 2019 August 

2019]. Pdf available at https://

www.jvascsurg.org/article/0741-5214(88)

90307-2/pdf 

19: Elango S, Perumalsamy S, Ramachandran K, 

Vadodaria K. Mesh materials and hernia repair. 

Biomedicine (Taipei). 2017;7(3):14-23. 

[Accessed on 2019 August 9]. Pdf available at 

https://www.ncbi.nlm.nih.gov/pmc/articles/

PMC5571666/pdf/bmdcn-7-16.pdf 

20: Critchley G, Handa A, Maw A, Harvey A, Harvey 

MR, Corbett CR. Complications of varicose vein 

surgery. Ann R Coll Surg Engl. 1997;79(2):105-

110. [Accessed on 2019 August 9]. Pdf availa-

ble at https://www.ncbi.nlm.nih.gov/pmc/

articles/PMC2502792/pdf/annrcse01606-

0033.pdf 

21: Kim IH, Joh JH, Kim DI. Venous hemodynamic 

changes in the surgical treatment of primary 

varicose vein of the lower limbs. Yonsei Medical 

Journal. 2004;45(4):577-583. [Accessed on 

2019 August 9]. Pdf available at https://

synapse.koreamed.org/Synapse/Data/

PDFData/0069YMJ/ymj-45-577.pdf 

22: Park UJ, Yun WS, Lee KB, Rho YN, Kim YW, Joh 

JH, Kim DI. Analysis of the postoperative he-

modynamic changes in varicose vein surgery 

using air plethysmography. J Vasc Surg. 

2010;51:634-8. [Accessed on 2019 August 9]. 

Pdf available at https://www.jvascsurg.org/

article/S0741-5214(09)02433-1/pdf 

 

 

CHONG et al. Brunei Int Med J. 2019;15:109 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6406103/pdf/kjim-2018-230.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6406103/pdf/kjim-2018-230.pdf
https://www.ahajournals.org/doi/pdf/10.1161/CIRCULATIONAHA.113.008331
https://www.ahajournals.org/doi/pdf/10.1161/CIRCULATIONAHA.113.008331
https://www.ahajournals.org/doi/pdf/10.1161/CIRCULATIONAHA.113.008331
https://www.ejves.com/article/S1078-5884(07)00458-3/pdf
https://www.ejves.com/article/S1078-5884(07)00458-3/pdf
http://tgkdc.dergisi.org/text.php?id=1703
http://tgkdc.dergisi.org/text.php?id=1703
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2726565/pdf/ija18025.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2726565/pdf/ija18025.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3983027/pdf/cia-9-575.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3983027/pdf/cia-9-575.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3983027/pdf/cia-9-575.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3983027/pdf/cia-9-575.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3983027/pdf/cia-9-575.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3983027/pdf/cia-9-575.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3791359/pdf/jkss-85-169.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3791359/pdf/jkss-85-169.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3791359/pdf/jkss-85-169.pdf
https://www.jvascsurg.org/article/S0741-5214(05)00102-3/pdf
https://www.jvascsurg.org/article/S0741-5214(05)00102-3/pdf
https://www.jvascsurg.org/article/S0741-5214(05)00102-3/pdf
https://www.jvascsurg.org/article/0741-5214(88)90307-2/pdf
https://www.jvascsurg.org/article/0741-5214(88)90307-2/pdf
https://www.jvascsurg.org/article/0741-5214(88)90307-2/pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5571666/pdf/bmdcn-7-16.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5571666/pdf/bmdcn-7-16.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2502792/pdf/annrcse01606-0033.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2502792/pdf/annrcse01606-0033.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2502792/pdf/annrcse01606-0033.pdf
https://synapse.koreamed.org/Synapse/Data/PDFData/0069YMJ/ymj-45-577.pdf
https://synapse.koreamed.org/Synapse/Data/PDFData/0069YMJ/ymj-45-577.pdf
https://synapse.koreamed.org/Synapse/Data/PDFData/0069YMJ/ymj-45-577.pdf
https://www.jvascsurg.org/article/S0741-5214(09)02433-1/pdf
https://www.jvascsurg.org/article/S0741-5214(09)02433-1/pdf

