CMMUCAHUE HA MAKELOHCKOTO JIEKAPCKO APYLUTBO
Mak. men. nperaen, 2021; 75(2)

il JOURNAL OF THE MACEDONIAN MEDICAL ASSOCIATION
mnn Mac. Med. Preview, 2021; 75(2)

UDK: 61+061.231=866=20 CODEN: MKMPA3 ISSN: 0025-1097

MAKENOHCKK
MEQULMUHCKIA
NMPEMNEN

MACEDONIAN
MEDICAL
REVIEW

OcHoBaHo 1946
Founded 1946

www.mld.mk


http://www.tcpdf.org

Cnucanne Ha MakeI0HCKOTO JIEKaApCKoO

2/ 2 1 \/ (™, PYHITBO
Journal of the Macedonian Medical
Maxk Men Iperien Association
I'naBen u 0roOBOpeH ypeaHUK 3ameHHK ypexHunyu
Editor in Chief Deputy editors

Hujana [Tnamecka Kapanguncka

Coma I'enaguena Craspuk Anpeja ApcoBexi

Penaxkuucku oxoop / Editorial board i / and Editori mo oémactu / Subject editors

Henay JokcumoBuk, I'opan Jumutpos, Kouo Yakanaposcku, CHexkana CTojkoBcka, MuieHa
IerpoBcka, Cnace JoBkoBcku, MapuHa [1apueBa Yakap, Mapuja Panesa, ['opan Kongos

Texuuuku ypeanuk / Technical editor

Jynuja )KuBagmaoBuk bormanoscka

Internacionalen redakciski odbor / International Editorial board

Bernardus Ganter - UK, Daniel Rukavina - Croatia, Dusko Vasic - Republika Srpska
Frank A. Chervenak - USA, Franz Porzsolt - Germany, Isuf Kalo - Albania, Idris T. Ocal -
Arizona, USA, Jovan Hadzi-Djokic - Serbia, Ljubisa Markovic - UK, Lako Christiaan -
Danmark, Marina Kos - Croatia, Pavel Poredos - Slovenia, Vladimir Ovcharov -
Bulgaria, Stefan Tofovic - USA

H3pasauku cosert / Editorial Counsil

IMperceparen / President
Crojmup Ilerpos

Bunjana Janescka, Bunma Jlazaposa, 'murop Jumutpos, 'one Cnacoseku, 'oppana ITerpymescka, [lparociaB MinaeHOBHK,
T'opre I'okuk, I'opfu epuban, Marnanena ['enagueBa [ITumutposa, Coma 'enagueBa CtaBpuk,

Cekperap Ha Penakmujara / Secretary of the Editorial Office
B. Mutpescka

Jasugen pegakTop Ha makegoHcku ja3uk / Proof-reader for Macedonian
J. MapTtunoBcka [I. Anekcocka

Lektor za angliski jazik / Proof-reader for English
JI. JlaneBcka

Obrabotka na Tekcror / Text editing
C. CrambonueBa

Hacnos na Pepakuujara u nspasador / Address of the Editorial Office and Administration:
1000 Ckomje, Tame I'pyes 3, I'pajicku sujy 670K 2
ten. 02/3162 577
www.mld.org.mk / mld@unet.com.mk
Kwnpo cmetka / Bank Account
300000000211884 - Komercijalna banka Skopje

INeyaTu: Bpanko I"ano rpaduyko npousBoacTBo - Skopje

MakeoHCKY METUIIMHCKY TIPeTIIe]] ce TieyaT Tpu maTi roguirHo. [IpeTmiaTara 3a cnucanneTo n3Hecysa 10 eBpa
3a nekapwu, 50 eBpa 3a ycTaHoBa, cTpancTBo 80 eBpa.

OcHoBaHo 1946 Founded 1946


http://www.mld.org.mk/
mailto:mld@unet.com.mk

Mak Meo Ilpezaeo 2021; 75(2): 60-63

Original article

ARTERIALIZATION OF GREAT SAPHENOUS VEIN IN SITU FOR LIMB SALVATION: OUR
CLINICAL EXPERIENCES

APTEPUJAJIN3ALUJA HA V. SAPHENA MAGNA MIPHU KPUTHUYHA HUCXEMHUJA HA
HOI'ATA: HAIIM KVIMHUYKU UCKYCTBA
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Abstract

Introduction. Critical lower limb ischemia in the ab-
sence of distal arterial circulation presents an urgent
situation, which must be treated immediately if we
want to save the foot or limb from amputation.
Approximately 14%-20% of patients with critical lower
limb ischemia are unsuited for distal arterial reconstruc-
tion and face major distal amputation [1]. Arterializa-
tion of great saphenous vein is a unique procedure in
which the venous bed is used as an alternative conduit
for perfusion of peripheral tissues of lower limb.
Methods. We present our clinical experience in 6
patients who underwent in situ arterialization of great
saphenous vein for treatment of critical below- and
above-knee ischemia.

Maintaining the great saphenous vein in situ allows the
arterialization with one anastomosis without removing
the vein of its original bed. All patients were diagnosed
with color Doppler ultrasound and with CT angiography.
Results. In all 6 patients we managed to safe the limb
or foot from amputation in the first 6 months after the
procedure. Postoperative color Doppler ultrasound was
performed to assess arterial inflow and arterialized
flow in the graft, the anastomosis and venous run-off.
In all patients with significant intraoperative reverse
flow in upper and below the knee part of great saphe-
nous vein the procedures were initially successful.
Conclusion. Distal revascularization of the limb with
critical ischemia, by creating a reverse flow with in
situ saphenous vein arterialization must be seriously
considered as an attempt for salvage of the foot or
below-knee without distal arterial run-off.

Keywords: arterialization of vein, great saphenous
vein, critical limb ischemia, end-stage peripheral
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AOcTpakT

Bosen. Kputnuna ncxemuja Ha Horata HacTaHyBa IIPH
OTCYCTBO Ha apTepHCKa MHUpPKyJalHja Ha OWII0 Koe
HHBO Ha HOTATa W MPETCTaByBa ypreHTHA cocToj0a Koj
MOpa BeiHAll Ja ce JeKyBa CO IIeJ Jia Ce CIIacH eK-
cTpeMHTeToT of ammyrauyja. [Ipuommnkao 14-20% on
MAIMEHTHTE CO KPUTHYHA HCXEMHja Ha HOraTa He ce
HIOTOJTHH 32 JIUCTaJHA apTeprcKa PeKOHCTPYKILUja U ce
coouyBaart co ammytandja [1]. Aprepujanusarmjata Ha
v. saphena magna mpercraByBa €JMHCTBEHA MPOIICY-
pa BO Koja ce KOPHUCTH BeHaTa Kako IaT 3a 00e30emyBa-
€ Ha apTeprcKa KpB BO Nepr()epHUTE TKHBA Ha HOTaTa.
Metoau. Bo oBaa cTyauja ru mpe3eHTHpaMe HaIUTe
KJIMHUYKHA UCKYCTBA Of M3BEAYBAmHETO HA apTepHaIn-
3arujara Ha v. Saphena magna Bo TpeTMaH Ha KPUTHY-
Ha UCXeMHja Ha HoraTa kaj 6 maruentn. Kaj opaa mpo-
meaypa ce W3BeAyBa caMo €IHa aHaCTOMO3a CO 3ap-
JKyBame Ha V. saphena magna Bo Hej3uHaTa aHATOMCKA
noniox6a. [larueHTTEe BKIy4eHH BO OBaa cTynuja Oea
JvjarHoctuiupanu co Komop moriep exotomorpadu-
jau KT anruorpacguja.

Pesyaratu. Kaj HUTY efeH manueHT BO INpBUTE 6 Me-
CeIy TIoclie MHTEepBEHIIMjaTa Hemalle motpeda o aMmy-
taja. [Iponemypara 3a aprepujanu3aiyja Ha BeHATa
Oelle oKapakTepH3MpaHa KaKo YCIIEIIHa KOora co KO-
Jop moriep exoroMorpaduja ce BepudHIpa UHTPa-
OTICpaTUBEH M IIOCTONPETHUBEH T.H. OOpaTeH KPBEH
IPOTOK BO creboto Ha v. saphena magna. TTocrorme-
PaTHUBHO KOJIOp JOILIep exoToMorpaduja ce BpIIH 3a
Ja ce MPHUKaXe WHHUIUJATHHOT apTePUCKH KPBEH IIPO-
TOK BO ymoTtpebenata V. saphena magna, mpoiieHa Ha
cocTojbara Ha MECTOTO Ha aHACTOMO3aTa M BEHCKHOT
MOBPATOK HU3 JUTAOOKHOT BEHCKH CHCTEM.

3akay4ok. PeBackynapusanuja Ha Horata co KpUTHY-
Ha NCXEMH]ja IPEKy CO37aBam-¢ Ha 00paTeH KpBeH Mpo-
TOK BO V. Saphena magna mpeky Hej3uHa apTepHjaid-
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3amuja Tpeba Jja ce 3eMe KaKo CEpUO3EeH OOUJI BO KITH-
HUYKaTa [IpaKca 3a 3a9yBYBambe HA €KCTPEMHUTETOT.

Koay4ynu 360opoBu: apTepujani3aiiija Ha BeHa, rojiema
cadeHCKa BeHA, KpUTHYHA HCXEMHja Ha eKCTPEMUTET,
KpacH CTaauyM Ha mepudepHa aprepucka Oolecr,
raHrpeHa

Introduction

Critical limb ischemia (CLI) is the clinical end-stage
of peripheral artery disease (PAD) and is associated
with high amputation and mortality rates, and poor
quality of life [2].

It is estimated that 5-10% of patients with peripheral
artery disease who are older than 50 years will develop
severe or critical limb ischemia (CLI) within 5 years [3].
Critical lower limb ischemia in the absence of distal
arterial circulation presents an urgent situation, which
must be treated immediately if we want to save the
foot or limb from amputation.

The reduced arterial flow in these situations is not
adequate to provide metabolic requirements of lower
limb even in rest.

According to Fountain these patients are classified in
Class Il or in Class IV.

Approximately 14%-20% of patients with critical lo-
wer limb ischemia are unsuited for distal arterial recon-
struction and face major distal amputation [1].

In critical ischemia without arterial run-off, one of the
treatment options to enable revascularization is to turn
the course of the flow reversely through the venous
system to treat rest pain, to promote healing of the
ulcers or to salvage the limb from amputation [4].
Distal venous arterialization is a unique procedure in
which the venous bed is used as an alternative conduit
for perfusion of peripheral tissues of lower limb.
Patients with critical lower limb ischemia can be treated
by arterialization of great saphenous vein.
Atherosclerosis obliterans (AO), especially associated
with diabetes mellitus, thromboangiitis obliterans (TO)
in most cases and popliteal artery aneurysms with dis-
tal bed thrombosis are conditions that justify the indi-
cation of this procedure [4].

Material and methods

Thise study was designed as a controlled, randomized,
prospective, clinical study with predetermined protocol,
which was conducted in the Private General Hospital
“Remedika” in the period from January 2016 to July 2021.
All patients had stage IV Fontaine critical lower limb
ischemia due to unreconstructable arterial disease and
were considered unfit for endovascular or surgical re-
constructive procedures. All patients had severe, per-
sistent rest pain without gangrene.

Conventional treatment would have resulted in major
amputation.

All 6 patients initially underwent color Doppler ultra-
sound for investigation of arterial and venous systems
of both legs.

All patients also underwent CT angiography with 3D
reconstruction.

The primary outcome measure was postoperative limb
salvage at 6 months.

The secondary outcome measures were postoperative
control with color Doppler ultrasound on the second
postoperative day, 6 weeks after surgery, at 3-month
intervals in the first year and at 6-month intervals in
the second year, walking with or without orthopedic
device one year after surgery, surgical site occurrence
rate and need of amputations in the follow-up period
after performing this surgical procedure.

Preoperative preparation

Preoperatively laboratory examination was made with

the following analyses:

- Blood counts

- Protein status

- Ureaand creatinine

- Liver function

- Electrolytes levels

- D-dimmers

- Blood group and Rh factor

- Screening for infectious disease transmissible
through blood

Preoperative anesthesiology evaluation was performed
in all patients.

Three patients were operated under general anesthesia
and 3 patients underwent surgery in spinal anesthesia.
Once again preoperatively in the operating room, we
performed color Doppler ultrasound of the venous sys-
tem in order to recheck both venous systems for presence
of thrombus and to perform mapping of collateral
branches of great saphenous vein in the leg that would
undergo a surgical procedure.

We intravenously administered 5000 1U heparin intra-
operatively in all patients.

Surgical technique

We start all the procedures with separation of con-
fluence of great saphenous vein into femoral vein on
the leg that is to undergo surgery.

We create small separate incisions of the limb to iden-
tify previously mapped collateral branches and we per-
form ligation and resection of these branches.

We ligated and resected all collateral branches within
three incisions in 3 patients of this group of treated pa-
tients and within 4 incisions in the remaining 3 patients.
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The point of the beginning of great saphenous vein
near medial malleolus was identified and at this point
we opened the great saphenous vein.

In order to ensure arterial flow via vein, at this point
we inserted a valvulotome in great saphenous vein and
we destroyed all valves from the point of entrance to
previous ligated entrance of great saphenous vein into
femoral vein.

During destruction of great saphenous vein valves, we
did not verify any large thrombotic masses to evacuate
with valvulotome from the vein as we previously double
checked the peripheral and deep venous system with
color Doppler ultrasound.

In order to ensure the arterial flow on the dorsal part of
the foot, we completed the destruction of valves at the
level of the first interdigital space and ensured the exit
point from dorsal venous arch via the system of small
saphenous vein.

After preparing the vein, we continued the procedure
with preparation of the place for anastomosis of the
common femoral artery.

We created the anastomosis between great saphenous
vein and the artery using continuous 6.0 polypropylene
sutures.

Peroperatively we noticed presence of pulse and trill in
the dorsal venous arch as well as weakened pulsation
in proximal part of small saphenous vein.

Postoperative care

Patient (koj pacient) was admitted in Intensive care
unit and we administered continuous heparin therapy
with 25000 1U/24 hours in first four with targeted APTT
over 60 seconds.

After four days patient was transferred to the surgical
department and we switched the anticoagulant therapy
on low molecular weight heparin at a dose of 1 mg/kg
body weight.

Results

We succeed in our primary goal in all patients and
postoperatively we saved all of the operated limbs
from amputation in the first 6 months after surgery.
The follow-up period of 1.5 years showed an excellent
quality of life in 4 patients. These patients could walk
more than 1.5 kilometres without the help of orthope-
dic devices.

In 2 patients the follow-up period of 1 year a good
quality of life was achieved and they could walk more
than 1 km with one crutch.

Postoperatively color Doppler ultrasound was perfor-
med to assess arterial inflow and arterialized flow in
the graft, the anastomosis, and venous run-off.

The waveforms appeared to behave analogously to
those in hemodialysis grafts, with a mono- to biphasic

arterial spectrum in the conduit to the anastomosis and
low-resistance monophasic waveforms in the draining
venous system.

The velocities in the postanastomotic venous system
were typically high due to the small caliber of the ve-
nous arch or vena comitans. Follow-up color Doppler
ultrasound was part of a regular surveillance program
consisting of imaging performed after 6 weeks, at 3-
month intervals in the first year, at 6-month intervals
in the second year, and yearly thereafter at the discre-
tion of the consultant vascular surgeon.

On the second postoperative day as per our postopera-
tive protocol we performed a control color Doppler
ultrasound with satisfactory arterial circulation in the
great saphenous vein and in dorsal venous arch of the
operated limb.

One patient required a postoperative intervention since
residual venous valve in below the knee part of great
saphenous vein was postoperatively noticed on color
Doppler ultrasound. This patient underwent a local val-
vulectomy with Fogarty catheter.

In three patients we noticed subcutaneous hematoma at
the place of anastomosis between the artery and the
vein as well as few hematomas on the skin incision
where we had cut the veins branches.

Two fingers of the foot were amputated in one patient
one year after the surgical procedure.

Discussion

In 2006, Lu et al. performed a meta-analysis on the
effectiveness of venous arterialization for limb salvage
in critical limb ischemia [5].

They included seven studies comprising a total of 228
patients and found a pooled limb salvage rate of 71%
at 12 months. The authors concluded that venous arte-
rialization can be a viable option to save the limb
when no arterial reconstruction is possible.

Not all patients are candidates for venous arterializa-
tion and even without intervention a proportion of pa-
tients with CLI will keep their limb. There is a lack of
comparative studies, although Matzke et al. showed
that wound care and pain relief led to 50% limb sal-
vage after 12 months, which suggests that not all pa-
tients need revascularizsation [6].

In the studies by Djoric et al. 13% limb salvage was
observed in those patients treated by conservative
means, while 83% and 93% limb salvage was obtained
in the venous arterialization group [7,8].

These findings and the differences in limb salvage
rates in the studies included here suggest that patient
selection might be important. Unfortunately, there are
no data robust enough to support any recommendation
on how to appropriately select patients for either venous
arterialization or conservative treatment or amputation.
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Conclusion

Decision for performing arterialization of great saphe-
nous vein for limb salvation in patients with critical is-
chemia should be considered as necessary and adequate
option for treatment in patients when other techniques
will not provide good postoperative results.

A small number of performed procedures of venous
arterialization in literature is not a limitation to draw
conclusions and give strong recommendations.

Every performed procedure should obtain adequate fo-
llow-up of patients in order to measure the results
from the surgical procedure and to collect necessary
information so as to improve the technique and to
share information on global level.

Avrterialization of the venous system of the foot should
be considered as first choice for salvage of the limbs
where the absence of distal arterial bed leads to critical
ischemia.

Conflict of interest statement. None declared.
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