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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.

Brunei Int Med J. 2019,;15:104-109

ISSN 1560 5876 Print ) ) ; : ; .. .
ISSN 2079 3146 Online Online version of the journal is available at www.bimjonline.com




Brunei International

Medical Journal (BIMJ)
Official Publication of the Ministry of Health,
Brunei Darussalam

EDITORIAL BOARD

Editor-in-Chief William Chee Fui CHONG

Sub-Editors Vui Heng CHONG
Ketan PANDE

Editorial Board Members Nazar LUQMAN
Muhd Syafiq ABDULLAH
Alice Moi Ling YONG
Ahmad Yazid ABDUL WAHAB
Jackson Chee Seng TAN
Dipo OLABUMUYI
Pemasiri Upali TELISINGHE
Roselina YAAKUB
Pengiran Khairol Asmee PENGIRAN SABTU
Dayangku Siti Nur Ashikin PENGIRAN TENGAH

INTERNATIONAL EDITORIAL BOARD MEMBERS

Lawrence HO Khek Yu (Singapore) Surinderpal S BIRRING (United Kingdom)
Emily Felicia Jan Ee SHEN (Singapore) Leslie GOH (United Kingdom)

John YAP (United Kingdom) Chuen Neng LEE (Singapore)
Christopher HAYWARD (Australia) Jimmy SO (Singapore)

Jose F LAPENA (Philippines) Simon Peter FROSTICK (United Kingdom)
Advisor

Wilfred PEH (Singapore)

Past Editors
Nagamuttu RAVINDRANATHAN
Kenneth Yuh Yen KOK

Proof reader
John WOLSTENHOLME (CfBT Brunei Darussalam)

ISSN 1560-5876 Print
ISSN 2079-3146 Online



Aim and Scope of Brunei International Medical Journal

The Brunei International Medical Journal (BIMJ) is a six monthly peer reviewed
official publication of the Ministry of Health under the auspices of the Clinical Research

Unit, Ministry of Health, Brunei Darussalam.

The BIMJ publishes articles ranging from original research papers, review arti-
cles, medical practice papers, special reports, audits, case reports, images of interest,
education and technical/innovation papers, editorials, commentaries and letters to the
Editor. Topics of interest include all subjects that relate to clinical practice and research
in all branches of medicine, basic and clinical including topics related to allied health
care fields. The BIMJ] welcomes manuscripts from contributors, but usually solicits re-
views articles and special reports. Proposals for review papers can be sent to the Man-
aging Editor directly. Please refer to the contact information of the Editorial Office.

Instruction to authors

Manuscript submissions

All manuscripts should be sent to the Managing
Editor, BIMJ], Ministry of Health, Brunei Darus-
salam; e-mail: editor-in-chief@bimjonline.com.
Subsequent correspondence between the BIMJ and
authors will, as far as possible via should be con-
ducted via email quoting the reference number.

Conditions

Submission of an article for consideration for publi-
cation implies the transfer of the copyright from the
authors to the BIM] upon acceptance. The final
decision of acceptance rests with the Editor-in-
Chief. All accepted papers become the permanent
property of the BIM]J and may not be published
elsewhere without written permission from the
BIMJ.

Ethics

Ethical considerations will be taken into account in
the assessment of papers that have experimental
investigations of human or animal subjects. Au-
thors should state clearly in the Materials and
Methods section of the manuscript that institutional
review board has approved the project. Those in-
vestigators without such review boards should en-
sure that the principles outlined in the Declaration
of Helsinki have been followed.

Manuscript categories

Original articles

These include controlled trials, interventional stud-
ies, studies of screening and diagnostic tests, out-
come studies, cost-effectiveness analyses, and
large-scale epidemiological studies. Manuscript
should include the following; introduction, materials
and methods, results and conclusion. The objective
should be stated clearly in the introduction. The
text should not exceed 2500 words and references
not more than 30.

Review articles

These are, in general, invited papers, but unsolicit-
ed reviews, if of good quality, may be considered.
Reviews are systematic critical assessments of

literature and data sources pertaining to clinical
topics, emphasising factors such as cause, diagnho-
sis, prognosis, therapy, or prevention. Reviews
should be made relevant to our local setting and
preferably supported by local data. The text should
not exceed 3000 words and references not more
than 40.

Special Reports

This section usually consist of invited reports that
have significant impact on healthcare practice and
usually cover disease outbreaks, management
guidelines or policy statement paper.

Audits

Audits of relevant topics generally follow the same
format as original article and the text should not
exceed 1,500 words and references not more than
20.

Case reports

Case reports should highlight interesting rare cases
or provide good learning points. The text should not
exceed 1000 words; the number of tables, figures,
or both should not be more than two, and refer-
ences should not be more than 15.

Education section

This section includes papers (i.e. how to interpret
ECG or chest radiography) with particular aim of
broadening knowledge or serve as revision materi-
als. Papers will usually be invited but well written
paper on relevant topics may be accepted. The text
should not exceed 1500 words and should include
not more than 15 figures illustration and references
should not be more than 15.

Images of interest

These are papers presenting unique clinical encoun-
ters that are illustrated by photographs, radio-
graphs, or other figures. Image of interest should
include a brief description of the case and discus-
sion with educational aspects. Alternatively, a mini
quiz can be presented and answers will be posted in
a different section of the publication. A maximum of



Brunei Int Med J. 2019; 15:ii

three relevant references should be included. Only
images of high quality (at least 300dpi) will be ac-
ceptable.

Technical innovations

This section include papers looking at novel or new
techniques that have been developed or introduced
to the local setting. The text should not exceed
1000 words and should include not more than 10
figures illustration and references should not be
more than 10.

Letters to the Editor

Letters discussing a recent article published in the
BIMJ are welcome and should be sent to the Edito-
rial Office by e-mail. The text should not exceed
250 words; have no more than one figure or table,
and five references.

Criteria for manuscripts

Manuscripts submitted to the BIMJ should meet the
following criteria: the content is original; the writ-
ing is clear; the study methods are appropriate; the
data are valid; the conclusions are reasonable and
supported by the data; the information is im-
portant; and the topic has general medical interest.
Manuscripts will be accepted only if both their con-
tents and style meet the standards required by the
BIMJ.

Authorship information

Designate one corresponding author and provide a
complete address, telephone and fax numbers, and
e-mail address. The number of authors of each
paper should not be more than twelve; a greater
number requires justification. Authors may add a
publishable footnote explaining order of authorship.

Group authorship

If authorship is attributed to a group (either solely
or in addition to one or more individual authors), all
members of the group must meet the full criteria
and requirements for authorship described in the
following paragraphs. One or more authors may
take responsibility ‘for’ a group, in which case the
other group members are not authors, but may be
listed in an acknowledgement.

Authorship requirement

When the BIMJ] accepts a paper for publication,
authors will be asked to sign statements on (1)
financial disclosure, (2) conflict of interest and (3)
copyright transfer. The correspondence author may
sign on behalf of co-authors.

Authorship criteria and responsibility

All authors must meet the following criteria: to
have participated sufficiently in the work to take
public responsibility for the content; to have made
substantial contributions to the conception and de-

DISCLAIMER

sign, and the analysis and interpretation of the
data (where applicable); to have made substan-
tial contributions to the writing or revision of
the manuscript; and to have reviewed the final
version of the submitted manuscript and ap-
proved it for publication. Authors will be asked to
certify that their contribution represents valid
work and that neither the manuscript nor one
with substantially similar content under their au-
thorship has been published or is being consid-
ered for publication elsewhere, except as de-
scribed in an attachment. If requested, authors
shall provide the data on which the manuscript is
based for examination by the editors or their as-
signees.

Financial disclosure or conflict of interest
Any affiliation with or involvement in any organi-
sation or entity with a direct financial interest in
the subject matter or materials discussed in the
manuscript should be disclosed in an attachment.
Any financial or material support should be identi-
fied in the manuscript.

Copyright transfer

In consideration of the action of the BIMJ in re-
viewing and editing a submission, the author/s
will transfer, assign, or otherwise convey all cop-
yright ownership to the Clinical Research Unit,
RIPAS Hospital, Ministry of Health in the event
that such work is published by the BIMJ.

Acknowledgements

Only persons who have made substantial contri-
butions but who do not fulfill the authorship crite-
ria should be acknowledged.

Accepted manuscripts

Authors will be informed of acceptances and ac-
cepted manuscripts will be sent for copyediting.
During copyediting, there may be some changes
made to accommodate the style of journal for-
mat. Attempts will be made to ensure that the
overall meaning of the texts are not altered. Au-
thors will be informed by email of the estimated
time of publication. Authors may be requested to
provide raw data, especially those presented in
graph such as bar charts or figures so that
presentations can be constructed following the
format and style of the journal. Proofs will be
sent to authors to check for any mistakes made
during copyediting. Authors are usually given 72
hours to return the proof. No response will be
taken as no further corrections required. Correc-
tions should be kept to a minimum. Otherwise, it
may cause delay in publication.

Offprint

Contributors will not be given any offprint of their
published articles. Contributors can obtain an
electronic reprint from the journal website.

All articles published, including editorials and letters, represent the opinion of the contributors and do not reflect the official
view or policy of the Clinical Research Unit, the Ministry of Health or the institutions with which the contributors are affiliated
to unless this is clearly stated. The appearance of advertisement does not necessarily constitute endorsement by the Clinical
Research Unit or Ministry of Health, Brunei Darussalam. Furthermore, the publisher cannot accept responsibility for the cor-
rectness or accuracy of the advertisers’ text and/or claim or any opinion expressed.



Surgical Innovative Technique Brunei Int Med J. 2019;15:104-109

PROLENE MESH CORSET
FUNCTIONAL REPAIR OF
SAPHENO-FEMORAL JUNCTION: AN
EVOLUTION OF THE EXTERNAL
BANDING VALVULOPLASTY.

CHONG CF'3, CHIEW SSL? CHONG VH?

1Department of General Surgery, Raja Isteri Pengiran Anak Saleha Hospital, Bandar Se-
ri Begawan BA1710, Brunei Darussalam.

2pengiran Anak Puteri Rashidah Saaidatul Bolkiah Institute of Health Sciences, Univer-
siti Brunei Darussalam, Bandar Seri Begawan, Brunei Darussalam.

3Clinical Research Unit, Raja Isteri Pengiran Anak Saleha Hospital, Bandar Seri
Begawan BA1710, Brunei Darussalam.

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.

veins are also included.’

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

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-

in the western nations are affected by CVI
with reported prevalence ranging from 5-
40%.'* This prevalence increases to about
80% of men and 85% of women if early CVI
such as spider telangiectasia and reticular
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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.®” 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
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with chronic venous ulcers.®

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.”®° 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.”® 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.® 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.
671112 Thegse 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.!** 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

CHONG et al. Brunei Int Med J. 2019;15:105

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-C,.s). 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-
C,EpAP;) 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 SF] 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 SF]
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 SF] 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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Video 1 - Incompetent SFJ

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 SF]. (Click on the video to start the video.)

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.*® 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 SF] dimension. In the case above, for a
final diameter of 4mm, using the formula for

|

Video 2 — Post PMCFR competent SFJ

Figure 2: (a) Post PMCFR of left SF]J 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 SF]. (Click on

the video to start the video.)


https://youtu.be/qd7xFzlt8hU
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circumference, 2nr, 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. ® The less invasive alternative is
sclerotherapy (liquid or foam) or endovascu-
lar surgery (foam sclerotherapy, laser or ra-
diofrequency ablation).%® 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.'®'” 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-
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nulisation or unresolved primary pathology
leading to formation of other new VVs.2

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.¥ 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 SF] 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.'® 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



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.”?°

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.2%?2 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

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

reflux and also to monitor for recurrence.
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