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DUPLEX SCAN-GUIDED OCCLUSION OF LEG
PERFORATORS USING HISTOACRYL IN
PATIENTS WITH CHRONIC VENOUS
INSUFFCIENCY (C.V.1.)

Y
Ahmed Negm*, Ramadan El-Laithy*,
Mosaad Soliman** and El-Sayed Sallam**

From
Gen. Surgery Dep®. and Vasc. Surg. Unit**

Faculty of Medicine-Mansoura University

ABSTRACT

Chronic venous insufficiency
(C.V.1.) with its sequelea ranging from
edema, heaviness up to chronic leg
ulcer remain a therapeutic dilemma.
Incompetent valves of perforator
veins remains the main cause of this
problem. Many methods of treatment
have been adopted for control of
these perforators namely; surgical li-
gation, subfascial endoscopic perfora-
tor surgery (S.E.P.S) and injection
sclerotharpy.

THE AIM OF THIS STUDY s to
evaluate the efficacy of duplex scan-
guided occlusion of leg perforators
(with injection of Histoacryl) in pa-
tients with chronic venous insuffcien-
cy (C.V.L)

209

PATIENTS AND METHODS : This
study was carried out in the outpatient
surgical clinic and Radiology Dept. of
Mansoura University Hospital during-
the period from December 1996 to
April 1998.Twenty patients with differ-
ent grades of chronic venous insuffi-
ciency were treated with duplx-guided
occlusion of perforatorsu using His-
toacryl.

RESULTS: In eleven patients, the
ulcers healed and symptoms of pain
and heaviness as well as muscle
cramps resolved. In four patients, im-
provement in the size of the ulcers
and symptoms has been achieved.
Three patients did not show ulceration
during the follow up period but a limit-
ed improvement of symptoms. Two.
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patients were ranked as unchanged
following injection of perforators.

CONCLUSIONS: Histoacryl has
the property of rapid polymerization
when it comes in contact with tissue
fluids, heat generation during poly-
merization induces endothelial dam-
age and vascular scarring, and when
used in considerable thickness it
shows extraordinary delayed absorp-
tion and hence permenant occlusion
of perforators is the end result. -

This method of perforators occlu-
sion appears to be easy, safe, cost-
effective, can be done in outpatient
clinic and can be repeated as often as
necessary.

INTRODUCTION

Chronic venous insufficiency
(C.V.1.) with its sequelea ranging from
edema, heaviness up to chronic leg
ulcer remain a therapeutic dilemma.
Incompetent valves of the superficial,
deep and perforator veins remains the
main cause of this problem.

Patients with venous ulceration
may require multiple hospitalizations,
prolonged outpatient care and multi-
ple surgical procedures and in spite of
that may be left with persistent disa-
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bility and high rate of recurrence.

The Clinical, Etiologic, Anatomical
and Pathophysiological (C.E.A.P clas-
sification) proposed by American vas-
cular societies and abroaded by
American venous forum in 1996 is
shown in table (1).

The non-invasive technique of Du-
plex Scanning overcomes many of
the problems associated with venogr-
phy. It has been used for the diagno-
sis of acute deep vein thrombosis
(Killewich, 1989), and more recently,
in that of venous incompetence of the
lower limb (Szendro, 1986, Killwish
etal 1989).

Perforator vein surgery started by
Homans in 1916 by adopting subfas-
cial ligation of perforators which was
popularized by Linton in 1953. In the
same time Cockett introduced the ex-
trafascial (prefascial) ligation of perfo-
rator in 1953. Posterior approach
(Rob procedure) was introduced by
Blumenburg et al 1978. Recently,
Subfascial Endoscopic Perforator
Surgery (SEPS) had been introduced
by Hauer et al 1988 and Rhodes et al
1998. Good Results have been
achived by embloying injectin scele-
rotlerapy with stripping of long Saphe-
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nous vein (Sladen et al 1983).

The Aim of this Study is to evalu-
ate the efficacy of Duplex scan-
guided occlusion of leg perforators in
patients with C.V.| via injection of hu-
man glue (histoacryl or n-butyle-2-
cyano acrylate).

PATIENTS AND METHODS

Patients: This study was carried
out in the outpatient surgical
clinic and Radiology Dept. of
Mansoura University Hospital during
the period from December 1996 to
April 1998. Twenty patients  with
different grades of chronic venous
insufficiency were treated with
dupix-guided occlusion of perforators.
These patients were 13 males (age
range 19-48 years, mean age 38
years) and 7 females (age range 26-
43 years, mean age 36 years).
Chronic venous insufficiency in these
patients ranged from trunkal varicosi-
ties, edema, liodermatosclerosis with
active or healed ulcers. Moreover, pa-
tients with incompetent perforators in-
accessible to endoscopic subfascial
ligation for being on the back of the
leg, lateral aspect of the leg or retro-
malleolar and those with ulcers follow-
ing surgical exposure were also given
a trial of injection. Patients with recent

deep vein thrombosis or on anticoag-
ulant therapy were excluded from the
study. Patients with injected ulcers re-
ceived local wound care to treat the
infection before injection. Leg ulcers
were present at the time of injection in
15 patients. The mean duration of the
ulcers was 6.5 years. All patients re-
ceived medical care for at least one
week before surgery. This care in-
cluded bed rest, frequent leg eleva-
tion or decrease of daily ambulation,
local care of the ulcer, and enforce-
ment of elastic compression of the leg
in the form of graduated firm com-
pression elastic stockings. The clinical
data of the patients are detailed in
(Table 2). Preinjection evaluation of
the patients included Photoplethys-
mography (PPG) to confirm deep ve-
nous or perforator incompetence. Du-
plex scanning of the venous system
of the assigned 1imb was used to
confirm and map incompetence of
perforators and to rule out obstruction
of deep veins.

Duplex Scan (Fig.1A&B) : Exami-
nations were performed using a 7
MHZ B-mode real-time linear scanner
including a 5 MHZ pulsed and color-
coded. doppler. With the patients pre-
ferably in the standing or semierect
position, diameter of the veins, flow

MANSOURA MEDICAL JOURNAL
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velocity and flow rate can be meas-
ured. Reflux in individual veins can be
quantified using valve close time or
venous reflux index. Retrograde flow
can be elicited by a Valsalva's ma-
neuver or decompression of a distal
1imb segment by torniquet.

Photoplethysmography (PPG) :
Examination with (PPG) Imex, (USA).
Consists of attaching a probe prefera-
bly. to normal appearing skin above
the inner malleolus. The patient sits
on a chair with bare feet on a towel {0
avoid direct contact with the cold
floor. Ten dorsiflexions are performed
and the changes of local bloed vol-
ume in the skin caused by ankle
movement are registeredon a recor-
der.

Sclerosant (Fig.2A&B) : We used
monomeric n-butyl-2 -cyanoacrylate
(Histoacryl, B Braun, Melsungen AG).
In this compound, the n-butyl group is
responsible for the stability of poly-
mer, the cyano group for binding to
protein and acrylate group for poly-
merization, this material has the prop-
erty of rapid polymerization when it
comes in contact with tissue fluids,
heat generation during polymerization
induces endothelial damage and vas-
cular scarring, and when used in con-

Vol. 30, No. 1 &2 Jan. & April, 2000

siderable thickness it shows extraordi-
nary delayed absorption lasting as
long as 18 months.

Technique : The plan was to in-
ject the leg perforators, namely, the
Cockett and Boyd's group but not the
thigh perforators. A special attention
was given to the retero and inframal-
leolar as well as the peroneal perfora-
tor, because the former challanges
the ability of the surgeon through the
bleeding resulting from the overlying
engorged dermal and subdermal plex-
uses of venules, and the peroneal
perforator ,is usually small and bra-
nched to the extent that it represents
a common cause of recurrence of the
symptoms following surgical attack.

The echomographic examinations
can be made in longitudinal or trans-
versal section. The veins has to be
compressed completely by the probe
to differentiate it from an artery. For
arteries, compressing the vessel en-
hances pulsations. The size and
depth of the vein are measured. So
we can choose a needle of appropri-
ate length. These measurements
must be made with the patient in the
supine position. Fill the syringe with
the sclerosant. the probe is held in
one hand and the syringe filled with
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sclerosant in the other.

After visualization of the aponeuro-
sis, superflcial, deep and perforating
veins, augmentation of reflux by dorsi-
flexion of the toes was carried out.

The size of perforator is measured
with augmentation to define the
amount of sclerosant to be injected
which ranges from 0.5-1.5 ml for each
site. In the transversal section, we
place the cross-section area of the
vein in the center of the screen and
the needle in the middle of the probe.
In the longitudinal section, the vein
appears clearly on the screen. The
needle is placed in the middle of the
other side of the probe. Insertion of
the needle should be obliquely at its
exit of the aponeurosis towards the
skin or deeper to the aponeurosis in
case of branching perforator. Then
the extremity of the needle is strictly
in the lumen of the vein, it appears
distinctly on the screen as a white
point. No blood is aspirated in the
needle because Histoacryl will imme-
diately polymerizes if blood come in
contact with it. Injection is made rap-
idly while the needle is withdrawn out
of vein to ensure intra-perivascular in-
jection. Reflux is then verified. Suc-
cessful injection is indicated by the

appearance of white echoes corre-
sponding to the sclerosant at the site
of perforating vein which stops reflux
when dorsiflexion of the toes is per-
formed. Compression can be placed
on the leg depending on the level of
injection. Ambulation is immediately
permitted and the patients are in-
structed to use elastic bandages for a
period of 10 days and to use firm
compression (30-40mg) graduated
elastic stockings afterwards. Patients
with active open ulcers also are in-
structed in the proper care there of.

RESULTS
Table (2) : show clinical data and
results of injection of perforators in 20
Patients with CVI. The number of in-
competent perforators identified by
duplex before injection averaged 4.1
(range 2 to 8). During the procedure
all perforators shown ,to be incompe-
tent were injected in the same ses-
sion. Duplex assessment and injec-
tion time averaged 57.5 minnutes

(range 46 to 75 minutes).

Table (3): shows the procedure
and ancillary procedures; In twelve
patients, injection of perforators alone
was performed. In three patients, in-
jection of perforators was followed by
limited stripping of supragenicular part

MANSOURA MEDICAL JOURNAL
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of the long saphenous vein. In two pa-
tients injection was performed for re-
sidual perforators after endoscopic
subfascial ligation of tbose on the me-
dial aspect of the leg. In tbree patients
injection of perforators was followed
by injection of superficial varicosities
using hypertonic saline solution (23.4
%).

One patient had a localized infec-
tion at the site of injection of high me-
dial perforator. One patient had su-
perficial thrombophiebitis in residual
varicose veins in the medial aspect of
the knee.

Table (4) : shows clinical improve-
ment after one year follow up: In
eleven patients, the ulcers. healed
and symptoms of pain and heaviness
as well as muscle cramps resolved. In
four patients, improvement in the size
of the ulcers and symptoms has been
achieved. Three patients did not show
ulceration during the follow up period
but a limited improvement of symp-
toms. Two. patients were ranked as
unchanged following injection of per-
forators.

Table (5) : shows Duplex and

Vol. 30, No. 1 & 2Jan. & April, 2000

PPG before and after one year follow
up: PPG analysis of the 1imbs using
the venous reflux test revealed ve-
nous refilling time of more than 28
seconds in the normal limbs and aver-
age 11.2 seconds (range 8 to 16) in
limbs with CVI before injection. Fol-
lowing injection, there was a statisti-
cally significant prolongation in the ve-
nous refilling time to an average of 21
seconds (P<0.05). Follow up duplex
scan showed complete absence of re-
flux in 19 patients and recurrence in
one despite the persistence of poly-
merized sclerosant. None of the pa-
tients showed deep vein thrombosis
during the follow up period.

Fig (1A&B) : Show Duplex Scan
and Duplex probe + Maping of leg
perforator

Fig (2A&B) Sclerosant
(Histoacryl Ampule). And Duplex
probe in Left hand and Histoacryl in
syring in Right hand.

Fig (3 A&B) : leg ulcer befor injec-
tion and healed ulcer after one year
follow up

Fig (4A&B) : Evident reflux
through incomptent perforartor and
loss of reflux after successful injec-
tion.
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Table (1) : classification of chronic lower extremity venous disease {C.E.A.P Classification
by American venous forum, 1996).

c Clinical signs (Classg.g) , supplemented by ( A ) for asymptomatic And (s) for

symptomatic presentation)

Class 0 : No visible or palpable sings of venous disease

Class 1 : Telangiectases, reticular veins malleolar flare

Class 2: Varicose venis

Class 3: Edema without skin changes

Class 4: skin changes ascribed to venous disease (e.g. pigmentation, venous
eczema, lipodermatosclerosis)

Class 5: skin changes as defined above with healed ulceration

Class 6: skin changes as defined above with active ulceration.

(porter and Moneta, 1995)

E Etiologic classification (Congenital, Primary, Secondary)

A Anatomic distribution (Superficial, Deep, or Perforator, alone or in combination)

Pathophysiologic Dysfunction (Reflux or Obstruction, alone or in combination)

MANSQURA MEDICAL JOURNAL
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Table (2) : Clinical dafa and results of injection of perforators in 20 Patients with CV1.

Patient | Age (years) | Gender Leg Duration of ulcer | No. of Perforators
No. (years) occiuded
1. 5 Male Right 6 2
2, 32 Male Right 5 3
3. 46 Male Right 8 6
4, 29 Female Left 6 3
5. 35 Female Left - -
6. 19 Male Right - 2
T. 47 Male Right 9 8
8. 38 Female Left 4 6
9. 42 Male Left 8 3
10. 40 Male Left 12 4
1. 35 Male Left - 2
2. 3 Male Right i 5
13. 26 Female Left 3 2
14. 37 Male Right - 4
15. 40 Female Right 9 5
16. 42 Female Right - 3
17. 34 Male Right 7 4
18. 22 Male Left 4 7
19. 43 Female Left 7 3
20. 19 Male Right 3 5
Total 20 19-47 13 Male 11 Right 3-12 2-8
mean3d8 | 7 Female 9 Left mean 6.5 mean 4.1

Vol. 30,-No. 1 &2 Jan. & April, 2000
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Table (3 ) : Duplex scan-guided occlusion of perforator plus ancillary procedures:

NO Procedures
12 Duplex scan-guided occlusion of perforator only
3 Procedure + Stripping of Supra genicular portion of long Saphenous vein
3 Procedure + injection of supsrfascial varicosities
2 Procedure + subfascial endoscopic perforator surgery (SEPS)
Total 20 patients

Table (4 ) : Clinical improvement after one year follow up .

NO Improvement

1 Healing of the ulcer + good improvement of Symptoms

4 Moderate improvement of both the size of the ulcer and Symptoms
3 No ulcer but there is limited improvement of Symptoms

2 No improvement

Table (5): Duplex and PPG before and after one year follow up

Duplex (PPG)
Occlusion Occlusion V.R.T. In seconds
Just after injection | After follow up Norma in C.V.I After injection
Before injection
20 patients 19 patients >28 8-16. 18-25.
Mean (11.2) Mean (21)
PPG : Photoplethysmography V.R.T : Venous Refiling Time

C.V.I: Chronic Venous insufficiency .

MANSOURA MEDICAL JOURNAL
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-

=ig (1) : (1-A) : Duplex Scan Fig (1-B) : Duplex Probe + Mapping
of Leg Perforators.

‘ig (2) : (2-A) : Sclerosant (Histoacryl  Fig (2-B) : Duplex in left hand and
ampule) . Histoacryl in syring in
right hand.

/ol. 30, No. 1 & 2 Jan. & April, 2000
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Fig (1) : (3-A) : Leg ulcer before Fig (3-B) : Healed ulcer after one year
injection.

follow up .

Fig (2) : (4-A) : Evident reflux through  Fig (4-B) : Loss of reflux after suc-
Incompent perforator cessful injection.

MANSOURA MEDICAL JOURNAL
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DISCUSSION
Chronic venous insufficiency (CVI)
afflicts 3% to 4% of population, and
10% of these patients ultimately have
senous ulcerations. Incompetence of
the veins plays an mportant role in ve-
ous hypertension and stasis chang-
ss of the skin and subcutaneous tis-
sue of the leg. Although physical
:xaminations suggests the location of
'competent perforating veins in many
atients, using the double tourniquet
tcsts or identifying fascial defects in
e Linton line.

Imaging of incompetent perfora-
-rs is required to confirm the diagno-
is and map their location (Shami etal
992). Venography cannot distinguish
setween perforators penetrating the
“1scia and horizontal veins connecting
,uperficial varicosities, moreover , it
annot localize paratibial perforators.

Juplex scan has been proved to be a
.nique diagnostic method that allows
imultaneous morphological and func-
onal examination of blood vessels in
‘e context of the surrounding tissues.
t can confirm the diagnosis of perfo-
ators incompetence, map their loca-
‘ion, and define the extent of valvular
ncompetence or obstruction of the
-uperficial and deep veins of the leg
Peter et al 1996).

Vol. 30, No. 1 & 2 Jan. & April, 2000

Linton (1938) emphasized the
need for control of perforating veins in
treatment. of chronic and recurrent
venous ulceration. However, recur-
rence of ulcerations 5 and 10 years
after surgery dimmed enthusiasm for
the operation (Burnand, 1976). With a
modified Linton procedure, Cikrit et al
in1988, observed complete healing in
81% of legs during a 4- year observa-
tion period" however, an 18 % periop-
erative complication rate and a 22 %
ulcer recurrence rate was also report-
ed. Numerous variations of perfora-
tors interruption had been advocated
(Depalma 1979) and proved to be ef-
fective. in up to 85% of patients in
some studies (Mayberry etal 1991).
However all of these required inpa-
tient hospitalization and variable im-
mobility time to heal surgical incisions
and associated ulcerations. Clinically,
significant perforators include the gas-
trocnemius point, soleal point and
perforating veins identified at varying
distances from the. heal pad
(Sherman,1964). However, accumu-
lating experience suggested that 90%
of incompetent perforating veins oc-
cur in the lower leg in posterior arch
vein distribution (Jugenheimer and
Junginger 1992).

Thibault and Lewis (1992) use so-
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dium tetradecvl sulphate to inject per-
forators under duplex guidance in pa-
tients with recurrent varicose veins
and achieved a success rate of 83%
and 72% in case of injection of thigh
and posterior tibial incompetent perfo-
rators respectively. We injected leg
perforators because they contribute to
a great extent to the changes of lipo-
dermatosclerosis and skin ulceration.
Injection can be planned in sites inti-
mately close to the ulcers without be-
ing concerned of the problem of
wound healing that might occur; with
the conventional surgical exposure.
Perforators were injected deep to the
deep fascia to avoid missing of bra-
nches unless large single perforator
was clear on the screen, in such case
injection can be done supertficial or
deep to the aponeurosis. The amount
of sclerosant depended on the size of
the vessel and 1.5 m1 was the maxi-
mum amount used for a vein of
0.7mm wide. Withdrawal of the
needle while injecting the sclerosant
ensured per-intravascular sclerosis-
which seemed necessary for long-
term obliteration of the vein. The ob-
served reflux in a previously injected
perforators could be explained by in-
adequate amount of sclerosant used
which has to be double the width of
the vein, or missed branch of the per-

forator. The absence of deep vein
thrombosis during the whole follow up
period in all of the patients is the re-
sult of the properties of the sclerosant
which polymerizes immediately when
it comes in contact of blood with no
risk of migration to the deep system
as well as the neat visualization of the
entire venous system with proper lo-
calization of the needle tip.

Conclusions

We found that Duplex scan is a
good and unique diagnostic and ther-
apeutic method for diagnosis and
guidance for injection of incompetent
leg perforators.

Histoacry| has the property of rap-
id polymerization when it comes in
contact with tissue fluids, heat gener-
ation during polymerization induces
endothelial damage and vascular
scarring, and when used in considera-
ble thickness it shows extraordinary
delayed absorption and hence per-
menant occlusion of perforators is the
end result.

Duplex scan-guided occlusion of
incompetent perforators with injection
of Histoacryl seemed to overcome the
potential limitations of endoscopic
subfascial division of perforators in-

MANSOURA MEDICAL JOURNAL
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cluding the inability to reach the
first Cockett perforator behind the
malleolus, the resistance to optimal
expansion of subfascial space in
the distal calf due to severe lipo-
dermatosclerosis and the inability
to assess the valvular competence
of the perforators and hence the
mass division of all encountered per-
foratores.

This method of perforators occlu-
sion appears to be easy, safe, cost-
effective, can be done in outpatient
clinic and can be repeated as often as
necessary.
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