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Postoperative varicose recurrence at the junctions.

Y A multicentric study of 1056 patients by the Italian
Society of Phlebolymphology. Conclusive considerations

w L. CORCOS . T. ALOI 2 A. U. GARAVELLO?Y, B. AMATO+, G. BOTTA 5. V. MATTALIANO ¢

G. P. PERUZZI7. D. PONTELLO®. R. SERRA %, T. SPINA 1, P. TONDI !, L. TRAINA 2, F. ZINI 13

“ Aini. Since new endovascular procedures and foam sclero-
' {herapy have been developed for the treatment of varicose
~Lveins of the lower limbs the recent literature seems to demon-
strate that surgery of the saphenofemoral and saphenopop-
' liteal junctions (SFJ, SPJ) is the main responsible for varicose
recurrence (VR) owing to neovascularization by neoangio-
- genesis (NN). Aim of the study was to verily the anatomical
~ causes of postoperative VR at the SFJ and SPJ.
* Methods. Fourteen centers belonging to the Italian Society ol
Phicbolymphology collected the data of 1056 patients (=1081
limbs-25 bilateral) affected with VR. Clinical feature ranged
‘from C2 to C6. Limbs were studied by Duplex ultrasound
(DL S) investigation and by surgical revision from 2001 up to
tnow: N. 927 (85.7%) retrospectively, 154 (14.2%), prospec-
tively. Distribution ol the limbs was as follows: mean age of
jpatients was 56.6 years; the study enrolled 291 males (27.5%)
and 765 females (72.4%); right limbs were 532 (49.2%), left
Hlimbs were 549 (50.7% ); symptoms Irom venous insulficien-
= &y were found in 1043 subjects (96.4%). Previous surgery
~data: SFJ+stripping 873 (80.7%), SFJ alone 156 (14.3%),
" SP) 52 (4.8%). Only 611 (56.5%), were studied by Duplex
* witrasound (DUS), 470 hy DUS+introperative observation
" (43.4%). The surgical revision was performed by direct dis-
~ section in 200 limbs and by Li technigue in 270. The following
dements were investigated: saphenous stump (SS), identilied
' and unidentified tributaries (1T, UT) of the SF], tributaries
of the SPJ, common tributaries outlet, tributaries outlet into
! the deep veins, suspected NN.
* Results. Residual veins detected: saphenous stump+identified
tributary (IT) 711 (65.7 %), anterior accessory 298 (27.5%),
Superficial iliac circumflex 127 (11.7%), superficial epigas-
- Iric 96 (8.8%), residual greater saphenous 95 (8.7 % ), medial
" accessory 88 (8.1%), superficial external pudendal 44 (4%),
'decp external pudendal 4 (0.3%), common outlet into the
©ommon femoral 14 (1.3%), independent outlet into the com-
- mon femoral 7 (0.6%), unidentified tributaries (UT) at the
~ SF) 290 (26.8%), UT at the SPJ 52 (4.8%), complex varicose
- toltateral circulation (CVC) total 386 (35.7%), CVC+IT 147
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(13.5%), CYC+UT 149 (13.7%), CVC without IT/UT (un-
recognized-suspected NN) 90 (8.3% ). Unrecognized FT/UT at
the SFJ (suspected NN) 45 (4.1%); unrecognized IT/UT at
the SPJ (suspected NN) 2 (0.1%), surgically assessed NN 5
0.4%).

Conclusion. The causes of VR must be investigated by de-
tailed DUS examination. Direct observation by surgical dis-
section leads to a verify better than by the Li technique. CVC
is a consequence of VR and renders more difficult the detec-
tion of I'T/UT both by DUS and surgical revision. NN plays
a minimal role in VR at the groin and at the popliteal region
but is not yet sufficiently demonstrated. Residual saphenous
stump and I'T/UT caused by inadequate surgery appeared to
be the main causes of VR at the saphenous junctions.

KEY WORDS: Varicose veins - Recurrence - Postoperative period.

In 1891, F. Trendelemburg described using greater
saphenous vein (GSV) ligation and interruption at
the upper third of the thigh to treat varicose veins
of the lower limbs (VVLL). He reported a 22%
varicose recurrence (VR) rate after 4 years. Be-
tween 1906 and 1907, Mayo and Babcock improved
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Figure 1.—A) Schematic original drawing of the collateral circulation developed after a Jow ligation-interruption of the GSV; B) direct
surgical revision of SFI. A complex varicose collateral circulation (CVC) appears in the thickness of week subcutaneous fibrous lami-
nae. The surgical dissection will show the connection to the saphenous stump by residual tributaries.

these results by adding the GSV stripping. In 1916, New therapeutic strategies and endovascular tech-
Homans proposed using high ligation of the saphe- niques using lasers and radio-frequencies, such as con-
no-femoral junction (SFJ) with a tributaries flush to  servative surgical procedures and foam sclerotherapy,
the common femoral vein to reduce the recurrence have been recently described. 1n spite of a history and
rate. The 1960 textbook by R. Foote'! clearly showed evidence of efficacy, numerous attempts have been
that the low GSV ligation is the main cause of the so- made to replace traditional surgery with these new
called neovascularisation, which is provoked by the techniques by demonstrating that the surgical trauma
persistence of the tributaries and the development and high pressure on the venous wall are responsible
of an incompetent collateral circulation (Figure 1). forthe development of neovascularisation by neoang-
This observation is still accepted by the majority of iogenesis (NN) and, consequently, high postoperative
authors both for the SFJ and the sapheno-popliteal recurrent rates.9 However, great importance is still as-
junction (SPJ), in which the anatomical variants and signed to inadequate surgery, anatomical variants and
incompetent communicating veins appear to be of pelvic reflux; hence, the problem of varicose and the
great importance.>¢ new techniques are still being debated. !0

In 1968, Leu demonstrated 7 that varicose post- Aim of the study was to verify the anatomical
operative recurrence occurred after 34% of the op- causes of postoperative VR at the SFJ and SPJ.
erations performed by general surgeons, 6.5% of
the operations by vascular surgeons and <6% of the

operations performed by vascular surgeons who spe- Materials and methods

cialize in venous surgery. After more than three dec-

ades, a recent study 8 demonstrated that traditional Fourteen centres belonging to the Italian Society
surgery remains the most commonly offered treat- of Phlebolymphology collected the requested data
ment for VVLL patients. from 1056 patients (1081 limbs, 25 bilateral).

70 ACTA PHLEBOLOGICA August 2014

e -_—_7—;‘



POSTOPERATIVE VARICOSE RECURRENCE AT THE JUNCTIONS

The following inclusion criteria were applied:
patients who were previously subjected to ligation-
interruption of SFJ and/or SPJ. Patients with VR
caused by conditions unrelated to the previous sur-
gery, such as deep venous insufficiency, pelvic reflux
or congenital malformations and limbs affected with
complications, such as deep or superficial venous
thrombosis, post-thrombotic syndrome, chronic
lymphedema, and isolated peripheral VVLL, were
excluded.

A total of 927 (85.7%) limbs from the previous pe-
riod (2001-2010) were studied retrospectively. Data
that were necessary for the study were collected
from 668 (61.8%) of the limbs. Then, 154 (14.2%)
limbs that were investigated and treated in the last
two years (2011-2012) were prospectively studied.

The limbs were divided into two groups. The first
group comprised 611 limbs (56.5%) that were ex-
amined by DUS examination only, and the second
group comprised 470 limbs (43.4%) that were sub-

CORCOS

jected to DUS examination and surgical revision.
The distribution and feature of the patients and limbs
are shown in Table 1. The source of the findings and
the study period are shown in Table II.

At each center, the DUS examinations were per-
formed on all limbs by the same trained researcher
following the recommended criteria but using dif-
ferent instrumentation and 7.5 mHz probes.2 5-16 In-
competent anatomical venous residuals with a reflux
time >3 seconds !6 were investigated in standing and
supine positions with cross and longitudinal scan-
ning. The residual saphenous stump (SS), all resid-
ual tributaries with their outflows into the stump or
directly into the common femoral or popliteal veins
and their anatomical variants were investigated, as
shown in Figure 2. Based on findings in the litera-
ture, neovascularisation by neoangiogenesis was
investigated,!! searching for thin and tortuous veins
measuring <2 mm in diameter and connected with
an SS, with the common femoral vein or with thin-

TABLE L.—Characteristics and distribution of 1.081 limbs belonging 10 1.056 patients (25 bilateral) affected witl postoperative vari-

cose recurrence at the SFJ and SPJ.

Characteristics

Mean age years 56.6 min 19 - max 90
N. G
Males 291 27.5
Females 765 72.4
Right 532 49.3
Left 549 50.5
Symptomatic (C2-C6) 1,043 96.4
SFJ + Stripping 873 80.7
SFJ alone 156 14.3
SPJ +/- SSV removal 52 4.8

SFJ: interruption of the sapheno-femoral junction; SPJ: interruption of the sapheno-popliteal junction: GSV: greater saphenous vein; SSV: smaller saphe-
nous vein; prox.; GSV: proximal saphenous vein; 10: intraoperative observation,

TaBLE Il.—Period of the study, methods of investigation and data collection of 1.081 limbs belonging 1o 1.056 patients (25 bilateral).

Period of the study N. a,
2001-2010 Retrospective 927 85.7
2011-2012 Prospective 154 14.2
Total 1,081 100.0
Method of investigation N. %
DUS findings 611 56.5
DUS + 10 observation 470 43.4
(Direct surgical dissection) (200/470) (42.5)
(Li technique) (270/470) (57.4)
Total 1,081 100.0

DUS: Duplex ultrasound.

Vol. 15-No. 2
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Figure 2.—High resotution echography by 7.5 mHuz probe and
cross scanning of a varicose postoperative recurrence at the SFJ.
A dilated saphenous stump (SS) in continuity with the common
femoral vein (CVF) and a number residual tributaries (RT) (CVC)
connected with the SS are visible.

Figure 4.—Surgical revision of a previously operated SFJ per-

formed by direct dissection. Opening and partial elimination ol

the fibrous tissue. A large residual suphenous stump (SS) together
with the superficial epigastric and superficial iliac circumflex
(SIC), connected by a common outlet (CO) into the SS and the
residual superficial external pudendal vein are visible. They all
supply with reflux the anterior accessory vein (AA).

ner subcutaneous veins (Figure 3). No histological
examinations were performed.

A total of 470 limbs (43.4% overall) were sub-
jected to the surgical revision of the recurrent junc-
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Figure 3.—High resolution echography by 7.5 mHz probe and
cross scanning ol a varicose postoperative recurrence at the SFJ.
Small (<2 mm) and tortuous recurrent varices (RV) are visible in
the thickness of the subcutaneous tissue apparently not connected
with the common lemoral (CFV) or with the saphenous stump
(S8).

Figure 5.—Surgical revision of a previously operated SFJ per-
formed by tateral approach according with Li technigue.?? So it is
possible to directly expose the fossa ovalis, the anterior wall of the
common femoral vein (CFV) and the residual veins. In this case
the residual saphenous stump (SS) is dissected and interrupted
fush to the CFV. The common femoral artery (CFA) and the two
stumps of the interrupted superficial circumflex artery (SICA) are
visible too. The operating site is free from fibrous tissue.

tion. The direct dissection wus performed in 200 of
470 cases (42.5%) (Figure 4), and the Li technique,
consisting of a deep lateral approach to the fossa
ovalis,'?” was applied in 270 of 470 cases (57.4%)
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(I'igure 5).18-22 In 259 limbs operated on using the
L1 technique (23.9% overall) the SSs that were con-
nected with one or more tributaries measuring more
or less than 2 mm were investigated by both the pr-
eoperative DUS investigation and the surgical obser-
vation (Table II).

All SSs were exposed and removed flush to the
anterior wall of the common femoral vein in both
techniques. The residual tributaries were exposed,
identified in the majority of the cases and separately
interrupted only by the direct dissection technique
(Figure 4). The anterior wall of the common femo-
ral vein was repaired when necessary (3 cases). The
residual tributaries of the SFJ were identified (IT)
and defined according to the international nomen-
clature in 822 cases (76% overall).'8. 19 Those which
did not correspond to any official nomenclature were
defined as “‘unidentified tributary” (UT). In 30 VR

CORCOS

cases at the SPJ (3.5%), only UTs were detected (Ta-
ble 1V). No perforators or non-saphenous veins of
the popliteal fossa were reported.

The majority of the SS were found to be com-
bined with residual IT or UT. In many cases, the
VR consisted of a complex varicose collateral cir-
culation (CVC). The Li technique made it possible
to expose the anterior wall of the common femoral
vein (CFV) and the SS to avoid the surgical dissec-
tion of the varicose and fibrous tissue, without the
need for surgical revision and detection of every
single tributary. UT and IT were always detected
by preoperative DUS examination (Tables 111, TV).
NN was assumed to be evident when the findings
responded to the specific standards and were veri-
fied by surgical dissection. In all cases in which no
tributary vein was visible, it was assumed to be only
a suspected hypothesis.

TABLE H.—Source, number and percentage of the anatomical classification.

Main source of the anatomical classification N. b
DUS findings (xCVC) 462 42.7
DUS + Surgery by direct dissection (+CVC) 200 18.5
Total 662 61.2
Main source of the unclassified tributaries N. 9%
DUS + P cavernoma 149 13.7
DUS + Surgery by Li technique (retrospective only) 259 239
DUS + Surgery by direct dissection (+ CVC) 1 1.0
Total 419 38.7

DUS: Duplex ultrasound; PC: pseudo-cavernoma.

TaBLE IV.—Veins and anatomical findings at the groin and popliteal region studied by DUS or by DUS+intraoperative observation in
1081 limbs belonging to 1056 patients (25 bilateral) affected with postoperative varicose recurrence at the SFJ and SPJ.

Veins and anatomical findings Initials N. %

Saphenous stump +residual tributary SS 711 65.7
Anterior accessory AA 298 27.5
Unclassified tributaries at SFJ uT 290 26.8
Superficial iliac circumflex SIC 127 11.7
Superficial epigastric SE 96 8.8
Residual greater saphenous GSV 95 8.7
Medial accessory MA 88 8.1
Superficial external pudendal SEP 44 4.0
Common outlet into the SS or CFV CcO 14 1.3
Independent outlet into the CFV 10 7 0.6
Deep external pudendal DEP 4 0.3
Incompetent valvuloplasty of GSV GSV 4 4.0
Unclassified tributaries at the SPJ uT 52 4.8
Total limbs with anatomical residuals 939 86.8

SFI: sapheno-femoral junction; SPJ: sapheno-popliteal junction; GSV: greater saphenous vein; SSV: smaller saphenous vein: CVF: common femoral
vein. Initials of the various tributaries and findings are reported in order to make easier the reading of figures.

Vol. 15-No. 2
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Results

The residual SS (N. 711, 65.7%) was the most
common finding, followed (by decreased frequen-
cy) by the anterior accessory of the GSV (N. 298,
27.5%), UT at the SFJ (N. 290, 26.8%), superfi-
cial iliac circumflex vein (N. 127, 11.7%), residual
GSV (most likely from a previous duplicity), (N.
95, 8.7%), superficial epigastric (N. 60, 8.8%) and
all others listed in Table III. A common trunk and
outflow of the iliac circumflex vein, the superficial
epigastric and the anterior accessory connected with
then common femoral vein was found in 14 limbs
(1.3%) 2° and, more seldom, an independent outlet of
the anterior accessory vein into the common femoral
vein was detected in 7 limbs (0.6%) (Table IV). One
example is shown in Figure 4.

A large number of cases with development of a
CVC (N. 386, 35.7%) were found in the supra-fascial
subcutaneous (Figure 1B). Approximately half (N.
147, 13.5% overall) were connected with IT meas-
uring >2 mm in diameter. The other half (N. 149,
13.7% overall) were connected with UT measuring
>2 mm in diameter.

The anatomical residuals which were single or
multiple and variously combined, previously detect-
ed by preoperative DUS examination, were found in
a total of 939 operated junctions (86.8%).

In 90 CVC (8.3%), it was impossible to find a re-
sidual tributary vein >2 mm in diameter by DUS or
surgical dissection (Table V). In these cases NN was
suspected.

POSTOPERATIVE VARICOSE RECURRENCE AT THE JUNCTIONS

In 47 cases (4.3%) which were free from the pres-
ence of a CVC, the DUS investigation did not dem-
onstrate an evident residual tributary vein of >2 mm
in diameter, NN was more strongly suspected. NN
was absolutely confirmed by the surgical dissection
in only 5 cases (0.4%). In a total of 142/1081 cases
(13.1%), neovascularisation was suspected or dem-
onstrated (Table VI).

Discussion

Many patients suffered with subjective and objec-
tive symptoms from venous insufficiency ranging
from C2 to C6 (N. 1043, 96.4%) (Table I).

The data obtained from the different centres ap-
peared to be scarcely detailed to define the various
tributary veins involved in the mechanism of re-
currence: nevertheless, it is possible to assess the
prevalence of SS connected with residual tributaries
as major causes of recurrence in both the SFJ and
SPJ (Tables 1, IV). The comparison between the data
concerning the UT of tables 4 and 5 shows that in
140 of the cases (12.9%), even in those free from
CVC, it can be impossible to assign the correct defi-
nition of the residual tributaries on the basis of the
official nomenclature. The difficulty in detecting and
exactly define every single tributary often emerged
during the DUS diagnostic and preoperative inves-
tigation, particularly when a CVC was present (N.
386, 35.7%) (Table V). However, the daily experi-
ence demonstrated that a longer investigation time

TaBLE V.—Presence of a complex varicose collateral circulation (CVC) combined with identified tributaries (IT), unidentified tributar-

ies (UT) and suspected neovascularization by neoangiogenesis.

Complex varicose collateral circulation (CVC) N./1081 Do
CVC (+1T)) 147 13.5
CVC (+ UT) 149 13.7
CVC without tributary (suspected neovascularization) 90 8.3
Total 386 357

TaBLE VI.—Suspected or assessed neovascularization by neoangiogenesis at the Jjunctions combined with pseudo-cavernoma, by DUS

unrecognized residual tributary or surgically demonstrated.

Neovascularization N./1081 T

Suspected neovascularization + CVC at SFJ 90 83

At the SFJ (unrecognized tributary) 45 4.1

At the SPJ (unrecognized tributary) 2 0.1
Neovascularization(surgical assesment) 5 0.4

Total suspected or assessed neovascularization 142 13.1
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often makes it possible to detect the residual tribu-
taries that are connected with the SS or directly to
the common femoral vein. Occasionally, the direct
surgical dissection became difficult because of the
presence of a thick fibrous tissue produced by the
previous surgical wound and thin and often fragile
varicose veins. However, the Li technique, which
was devised for avoiding just such difficulties, does
not allow visualisation of the residual tributaries
connected with the SS, which is why in 259 cases
(23.9%) submitted to the Li surgical revision and ret-
rospectively studied, it was not possible to exactly
determine the residual tributaries nature (UT). The
UT represents a high number (N. 290, 26.8%), which
includes unrecognised veins (e.g., the AA, SE, and
residual GSV) that most likely belong to a previous
anatomical variant (e.g., a variation of the outlet or a
double GSV) that can supply the peripheral varicose
veins with reflux. The source, number and percent-
ages of the UT are reported in Tables IV, V.

About neovascularisation

The word “neovascularisation” stems from re-
sidual venous elements used in the past to describe
the development of a rich collateral circulation ! and
does not appear to be appropriate, as it refers to pre-
existing veins that remain under the impulse of the
venous reflux and progressively dilate. The word
“neovascularisation” seems more appropriate to in-
dicate the appearance of new vessels produced by
the phenomenon of neoangiogenesis.

NN was recently described as the most danger-
ous enemy of surgeons and patients operated on for
VVLL. It was described by Glass in 19889 as an un-
avoidable consequence of neoangiogenesis because
of the high venous pressure of the operated SS and
as the main cause of VR. Such a discovery needs to
be discussed for several reasons.

First, the presence of large and long residual SS at
the SFJ and/or SPJ is in contrast to the main rules of
traditional surgery and represents a surgical mistake.
Conversely, the phenomenon of NN has never been
taken into consideration in the past after appropriate
surgery. Second, a strict correlation between neoan-
giogenesis and neovascularisation is not obligatory
and has not been demonstrated. Third, Glass per-
formed his study using radiological phlebography,
which, as is well known, often gives false imaging
because of the high density of the contrast medium.

Vol. 15 - No. 2
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Fourth, no venous pressure measurements were per-
formed, and the concept of a high venous pressure at
the SS as a cause of NN remains an undemonstrated
hypothesis. It has already been shown that even when
the iliac and common femoral venous valves are ab-
sent or incompetent, the venous pressure at the groin
can increase only by using the Valsalva manoeuvre.?!
Note that the so-called NN has never been used after
peripheral venous disorder surgery, such as varicose
veins and incompetent perforators at the lower leg in
which the venous pressure is usually high in the limbs
affected by chronic venous insufficiency. Further per-
plexities arose from the hypothesis that small and thin
new veins !! can be responsible for the transmission
of high pressure and reflux in large recurrent VVLL.
Lastly, why does neovascularisation appear only at
the groin and never occurs at surgical sites with large
arteries and veins (with high blood pressure, which
can be measured) that are manipulated and trauma-
tised? No answers were found in the literature. Nev-
ertheless, many authors still trust in the theory of NN
at the junctions as the main cause for VR while, after
one century, the surgical results appear to be worsen-
ing and reaching unacceptable levels.2>-27

Histologic observations have led other research-
ers 28.29 o describe neoangiogenesis as a physiologic
process which follows inflammation and mainly rep-
resents a constant product of large wounds, haemato-
mas and thrombosis. The stem cells, histiocytes,
platelets and plasmocytes migration of the inflam-
matory process lead to the appearance and increase
of the endothelial vascular grow factor and endothe-
lial progenitor cells.2%-32 During previous studies, we
observed the thickness of spontaneous and post-laser
thrombi 33 and the development of neoangiogenesis,
which is characterised by the tubular and stratified
profiles described in the literature 34 (Figures 6, 7).
It can be easily understood that the same reparative
process, leading to the appearance of specific pro-
genitor cells, takes place in every anatomical district
and in every kind of tissue, not only in veins. The de-
velopment of smaller and larger vessels characterised
by pathological morphology is commonly observed
in congenital venous malformations and vascular tu-
mours; in other tumours, the anarchic neovasculari-
sation represents a marker of malignancy but appears
to be similar to the physiological reparative process,
which is why it was named “the wound that never
heals”.35 None of these aspects can explain VR at the
SFJ and SPI.
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Figure 6.—Histologic cross section of a proximal LSV con-
taining an early thrombus 8 days after spontancous phlebitis. A
small parietal vessel in the thickness ol the sub-intimal media.
with endothelial wall, which is passed through by polymorpho-,
mono-nucleated cells and hystiocytes. Possible presence of
endothelial progenitor cells.2-26 Original image. Ematoxilin-
Eosin 600 X.

About surgery

The presence of anatomical residuals at the SFJ
and SPJ has been always indicated in the past as the
main cause of VR.1-6.12-17.20 | the year 2006, two
studies 3. 37 were performed on a total of more than
1000 limbs subjected to the surgical revision for VR.
The authors never observed NN at the junctions and
they refused it as a cause of recurrence. Confirma-
tions have come from many other authors. We report
one of the more recent studies to seek the related ref-
erences.38 Note that in 1960, Girbes and Salleras had
clearly indicated that the tributary veins of the proxi-
mal GSV and occasionally the common femoral vein
at the SFJ were primarily responsible for VR. The
authors recommended exposing and exploring the
CFV, above and under the fascia cribrosa to interrupt
the subfascial tributaries. The classical recommenda-
tion for cleaning the anterior surface of the common
femoral vein and, if necessary, repairing the venous
wall using longitudinal reconstruction is described
in textbooks.2

Paradoxically, new interest in modern non-surgical
techniques and technologies today has led to trade
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Figure 7.—Histologic cross section of a proximal LSV containing
an advanced and organized thrombus 60 days after spontaneous
phlebitis. A partial detachment of the thrombus from the venous
wall with endothelized surlaces in the peripheral part: stratified
neoangiogenesis (SN). In more central arcas some thin small ves-
sels of various diameter. with mono-stratified endothelial wall
and sites of advanced recanalization: tubular neoangiogenesis
(TN).27.28 Original image. Ematoxilin-Eosin 50 X.

the danger and responsibility of VR for the surgical
tradition and accuracy that was recommended in the
past. More recent studies have clearly demonstrated
that the only way to prevent VR is still traditional sur-
gery.!5 The only trap is represented by the presence
of anatomical variants at the junctions,'-6 making it
more difficult to use the diagnostic and surgical ap-
proach. Modern detailed DUS investigation system-
atically performed before applying any therapeutic
technique can prevent such difficulties.!0-16 Based on
the above considerations, it seems more appropriate
to perform the surgical approach with direct dissec-
tion in cases that are free from severe anatomical al-
terations, such as PC, or the Li technique for treating
residual SS and tributary veins >4 mm in diameter
combined with PC.

About complex varicose collateral circulation (CVC)

In many cases, the VR was represented by a col-
lateral circulation characterised by an anatomical
anarchic development of the collateral circulation at
the groin or at the popliteal region, which was oc-
casionally quite similar to cavernous hemangiomas.

August 2014
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Such vascular changes were often defined as “caver-
noma”, and this definition was used primarily during
several meetings in the last few years while discuss-
ing the problem of postoperative VR at the junctions.
1t has been difficult to find such a definition in the
literature that indicates this phenomenon, except for
one recent paper.® In the traditional literature, caver-
noma or cavernous hemangioma clearly indicates a
vascular condition belonging to vascular malforma-
tions or tumours. For this reason. we preferred to de-
fine this recurrent feature at the operated junctions as
CVC. In the majority of these cases (N.=296, 27.2%),
residual tributaries, IT or UT measuring >2 mm in
diameter could be found. More likely. this condi-
tion can be seen in the cases in which no residual
tributary could be detected. except for small, weak
and tortuous veins (N.=90, 8.3%) as shown in Ta-
ble V. Clear images concerning such venous changes
because of recurrence were recently reported,* and
their relationships with residual tributaries and/or
neovascularisation were extensively evaluated, but
the discussion is still open.

Conclusions

All limbs affected with recurrent VVLL should be
carefully investigated by DUS examination in order
to detect the anatomical causes of VR at the groin
and popliteal region before planning any kind of
treatment.

NN is a normal pathophysiologic entity that main-
ly depends on large traumatic or surgical wounds,
haematomas and thrombosis. 1t represents the basis
for the formation of new vessels in vascular tumours
and malformations. It can be invoked as a cause of
VR in a small percentage of cases, and it seems to
play a minimal role at the groin and popliteal re-
gion of the operated limbs. Still, this hypothetical
phenomenon has not been sufficiently demonstrated
and, if necessary, it requires further study.

The development of a complex and anarchic col-
lateral circulation, such as CVC (which occurs in a
high number of limbs affected with VR at the junc-
tions), is a frequent consequence of the persistence
of the anatomical residuals. Moreover, the develop-
ment of such circulation makes it more difficult to
detect the residual tributaries by both DUS and sur-
gical revisions which require to be performed with
more attention and time. Residual SS and tributaries
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from inadequate surgery, which can lead to venous
reflux and hypertension in the superficial veins, seem
to be the main cause for the onset of VR in the limbs
operated on for VVLL. Appropriate surgery should
not be considered as the main cause of the onset of
VR. A further analysis of more selected casuistry is
required for assessing the objective of the study.
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