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INTRODUCTION
Acute ascending thrombophlebitis of the great saphenous 
vein is a dangerous complication of the lower extremities 
varicose veins. Thrombi, which are located proximally to the 
sapheno-femoral junction, can spread to the common femoral 
vein with resultant the development of thrombosis of deep 
veins and thromboembolism [1, 2]. An examination of 2,484 
patients with the superficial thrombophlebitis revealed throm-
bosis of the deep veins in 18.1% and pulmonary thromboem-
bolism in 6.9% of patients with acute thrombophlebitis [3].

Until recent time the surgical treatment of the acute 
ascending thrombophlebitis of the great saphenous vein 
consisted in removal of a thrombosed great saphenous vein 
on a probe or from separate cuts [4, 5, 6]. The high trau-
matism of the traditional phlebectomy, the large number 
of complications during the postoperative period and the 

long rehabilitation time provided the impetus for finding 
alternative and less traumatic methods of treatment.

Electrical welding of living tissues is one of the above 
methods [7, 8]. Connection of tissues with welding results 
from the effect of electrothermal denaturation of protein 
molecules caused by passage of high-frequency electric 
current through tissues [8]. In our previous researches 
we showed the effectiveness of the use of endovascular 
high-frequency welding technique for coagulation of 
the thrombosed great saphenous vein in acute ascending 
thrombophlebitis of the great saphenous vein [9].

THE AIM
The purpose of the study was to conduct a comparative 
evaluation of the effectiveness of surgical treatment of acute 
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ABSTRACT
The aim of the study was to conduct a comparative evaluation of the effectiveness of surgical treatment of acute ascending thrombophlebitis of the great saphenous vein using 
the endovascular high-frequency welding technique and traditional phlebectomy.
Materials and methods: Two groups were formed in the conducted study. Group I included patients (n=42) with the acute ascending thrombophlebitis of the great saphenous 
vein, in whom their thrombosed great saphenous vein was removed using the endovascular high-frequency welding technique. As a source of current, an EK300M1 Svarmed 
electric welding machine (Ukraine) was used. Electric welding of a thrombosed vein segment was carried out using the endovenous electric welding catheter. Group II included 
patients (n=31) with the acute ascending thrombophlebitis of the great saphenous vein, who underwent the traditional phlebectomy of the thrombosed great saphenous vein 
according to Babcock’s technique.
Results: In group I no patient revealed presence of pain syndrome with significant intensity during the postoperative period. An infiltrate along the coagulated segments of 
the great saphenous vein, postoperative oedema and paresthesiae were observed in considerably fewer cases from group I versus group II (р=0.0005, р=0.0001, р=0.0018). 
During their follow-up for more than 12 months, 2 (4.76 %) of 42 patients from group I revealed partial recanalization of the great saphenous vein (р=0.632). In group I the 
postoperative inpatient period was 1.3±0.1 days. In group II the above period averaged 4.8±0.8 days (p<0.001). Absence of an intense pain syndrome in group I was caused by 
a gentle effect of high-frequency electric current itself on the venous wall and paravasal structures. A significant reduction of side effects and complications with a shorter stay 
of patients in hospital versus the traditional phlebectomy was achieved owing to reduction in the extent of injury of the surgical operation itself with the use of endovascular 
high-frequency welding.
Conclusions: The technique of endovascular high-frequency welding in treatment of acute ascending thrombophlebitis of the great saphenous vein makes it possible to reduce 
the extent of injury of the surgical operation versus the traditional phlebectomy, results in a significant decrease in the number of side effects and complications and shortens 
the period of the patient’s stay in hospital.
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ascending thrombophlebitis of the great saphenous vein 
using the endovascular high-frequency welding technique 
and traditional phlebectomy.

MATERIALS AND METHODS
During the period of 2016-2018, surgery departments of 
Kyiv City Hospital No. 8 treated 73 patients with the acute 
ascending thrombophlebitis of the great saphenous vein. The 
patients’ age ranged from 22 to 78 years (the mean age was 
51.4±3.2 years). In all cases the acute ascending thrombo-
phlebitis of the great saphenous vein developed in the patients 
against a background of varicose veins of their lower extrem-
ities. The patients were hospitalized urgently. The duration 
of their disease by the moment of admission to the hospital 
ranged within 3-14 days. All the patients complained of pain 
in the area of thrombosed veins, hyperaemia, skin hyperpig-
mentation over the thrombosed vein area, paravasal oedema 
and a disrupted function of their extremity. 

The intensity of clinical manifestations of the acute 
ascending thrombophlebitis of the great saphenous vein 
depended upon the time that had passed after the onset 
of the disease. According to duplex ultrasound angiogra-
phy, all the patients were diagnosed to have type III of the 
acute ascending thrombophlebitis of the great saphenous 
vein with the floating character of a thrombus. In 63 cases 
(86.30 %) the acute ascending thrombophlebitis of the great 
saphenous vein was combined with the thrombophlebitis of 
varicose veins on lateral branches of the thigh and lower leg.

All examined cases were divided into two groups.
Group I consisted of 42 patients (14 men (33.33 %) and 

28 women (66.67 %). According to the international CEAP 
(Сlinical Etiological Anatomical Pathophysiological) clas-
sification, C2 was revealed in 4 cases, C3 – in 14, C4 – in 
9, C5 – in 9 and C6 – in 6. In this group a thrombosed 
great saphenous vein was removed using the endovascular 
high-frequency welding technique. As a source of current 
an EK300M1 Svarmed electric welding machine (Ukraine) 
was used. Electric welding of a thrombosed vein segment 
was carried out using the endovenous electric welding 
catheter.

Group II included 31 patients (11 men (35.48 %) and 20 
women (64.52 %) (рІ-ІІ=0.848). According to the interna-
tional CEAP (Сlinical Etiological Anatomical Pathophysio-
logical) classification, C2 was revealed in 6 cases, C3 – in 9, 
C4 – in 11, C5 – in 3 and C6 – in 2; (рІ-ІІ=0.288). This group 
underwent the traditional phlebectomy of the thrombosed 
great saphenous vein according to Babcock’s technique.

The size of trophic ulcers in both groups was up to 4 cm 
in diameter. Also, surgical operations in both groups were 
made under monolateral spinal anaesthesia.

The process of surgical intervention in group I was as 
follows. In order to isolate the sapheno-femoral junction, 
J.M. Bruner’s access was made as it was the optimum one 
in terms of the minimum risk of injuring lymph collectors. 
Crossectomy was performed after J. Bergan with subsequent 
welding of the stump and subostial branches of the great 
saphenous vein using the welding jaws. An electric welding 

catheter was introduced into the thrombosed segment of 
the great saphenous vein and gradually moved retrogradely 
in the distal direction to the lower border of the thrombus. 
Depending upon anatomic peculiarities and localization of 
the thrombus, in some cases the catheter was introduced and 
advanced from an access in the upper one-third of the lower 
leg or in the lower one-third of the thigh in the antegrade 
direction. The advance and placing of the electric welding 
catheter in the targeted vein segment were performed under 
the duplex ultrasound angiography control in B mode. Then 
tumescence anaesthesia of the targeted great saphenous vein 
segment under duplex ultrasound angiography control was 
managed according to the standard technique.

After duplex ultrasound angiograph of the localization 
of the working part of the electric welding catheter in the 
targeted area we activated the endovascular high-frequency 
welding machine with help of its control pedal, as it was ev-
idenced by a sound signal that was heard during the whole 
active phase in the work of the machine. The process of 
welding in an isolated vein area 2 cm long lasted during 5-20 
seconds and was accompanied by formation of the typical 
hyperechogenic «foam». After removal of the catheter from 
the vein lumen the vein was welded using the welding jaws 
and the wound was closed in layers.

During the postoperative period the patients from both 
groups underwent long-term elastic compression on the 
operated extremity in combination with drug therapy.

Comparative assessment in the groups was carried out on 
the basis of the following criteria: intensity of pain syndrome 
in the operated extremity, presence of postoperative haemato-
mata, infiltrates, postoperative oedema, paresthesiae and terms 
of the patients’ stay in hospital. Stability of occlusion in great 
saphenous vein after the endovascular high-frequency welding 
was assessed on the basis of the duplex ultrasound angiography 
data after such terms as 7 days, 1, 3, 6 and 12 months.

The rate of side effects and complications was compared 
by chi square test (with a correction for a small number of 
observations by Fisher’s exact test). The relative risk RR (95% 
CI), was calculated with Haldane-Anscombe correction for 
values of the rate of complications in the group equal to 0%. 
The terms of the in-patient period were assessed by t-test.

RESULTS AND DISCUSSION
The comparative clinical assessment of side effects and 
complications in patients from groups I and II is presented 
in table 1.

During our analysis of the data in table 1 it was revealed 
that presence of significant intensity of pain syndrome 
within the postoperative period was not observed in 
any case from group I (p=0.0001). The patients reported 
moderate pain in the wound area in the inguinal region 
and along the coagulated segment of the great saphenous 
vein. We attribute absence of intense pain syndrome to a 
gentle effect of high-frequency electric current itself on the 
venous wall and paravasal structures. Moderate pain was 
relieved using the tablet analgesics during 12-24 hours. 
Absence of intense pain in group I made it possible to 
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activate those patients as early as after one hour following 
their operation, it being effective prevention of thrombo-
embolic complications.

Intensity of pain syndrome in group II was significant 
versus group I. Its presence was explained by a large inju-
ry of adjacent tissues during removal of the thrombosed 
great saphenous vein with the use of probe extraction. In 
this connection it became necessary to use narcotic drugs 
during the postoperative period.

Unlike the endovascular high-frequency welding, tradi-
tional phlebectomy of the great saphenous vein resulted in 
the formation of a wound canal and, despite suturing of 
lateral branches and other measures for haemostasis, some 
patients developed haemorrhage due to the separation of 
smaller unligated branches, which connected the main 
trunk with deep or muscle veins. Some cases revealed 
separation of the vein from the probe with a resultant 
necessity to make an additional cut in order to remove 
the remaining vein segment, it increasing the traumatism 
of the operation. As a result of blood accumulation in the 
wound tunnel there was formation of haematoma along 
the removed vein.

An infiltrate along coagulated segments of the great 
saphenous vein in group I was observed in a considerably 
less number of patients (2 cases, 4.76 %) versus group II (12 
cases, 38.71 %) (p=0.0005), it corresponding to a reduction 
of relative risk by 79 %-RR=0.21 (0.06-0.76).

Postoperative oedema in group I was observed in 3 cases 
(7.14 %), whereas in group II it was in 18 cases (58.01 %) 
(p = 0.0001) (a reduction of relative risk by 81 %-RR=0.19 
(0.07-0.55)). Again, this difference can be explained by the 
fact that energy impact during coagulation of the thrombosed 
great saphenous vein by the technique of the endovascular 
high-frequency welding acts, as it was shown in our previous 
morphological studies, within the borders of the vein walls 
and practically does not affect adjacent tissues [10]. But the 
presence of the above side effects and complications in a small 
number of patients from group I is caused, in our opinion, by 
use of insufficiently improved welding instruments.

In group II paresthesiae developed much more fre-
quently (13 cases, 41.94  %) than in group I (4 cases, 

7.14  %) (p=0.0018), it corresponding to a reduction of 
relative risk in group I by 65 %-RR=0.35 (0.14-0.83). This 
phenomenon was caused by injuring of branches of the 
femoral nerve with a probe during stripping because of 
close topographic-anatomic relations between the above 
nerve and removed veins.

All the patients from both groups with functional classes 
C5-C6 revealed regression of clinical manifestations of chronic 
venous insufficiency and complete epithelialization of trophic 
ulcers within 30 days after the provided surgical treatment.

Thus, our analysis of the data presented in table 1 showed 
that in group I versus group II the number of complications 
was not only much less, but also the extent of their intensity 
was not significant, thereby demonstrating advantage of 
the endovascular high-frequency welding over traditional 
phlebectomy according to Babcock’s technique.

By duplex ultrasound angiography data of patients from 
group I complete occlusion of the great saphenous vein 
coagulated by the technique of the endovascular high-fre-
quency welding was observed in such terms as 7 days, 1, 
3, and 6 months. Within the remote period (more than 12 
months) 2 of 42 cases (4.76 %) revealed partial recanaliza-
tion of the great saphenous vein (p=0.632). As can be seen 
from the above, we managed to achieve complete fibrous 
transformation of coagulated thrombosed great saphenous 
vein in 95.24 % of cases.

Analysis of treatment results showed significant differ-
ences in terms of in-patient stay. A small extent of injury 
with the endovascular high-frequency welding in the ma-
jority of cases from group I made it possible to discharge 
them from hospital on the day of operation or one day after. 
While in group I the postoperative inpatient period lasted 
1.3±0.1 days, in group II the term of their patients’ stay 
in hospital ranged from 4 to 7 days and averaged 4.8±0.8 
days (p<0.001).

CONCLUSIONS
The technique of the endovascular high-frequency weld-
ing in treatment of acute ascending thrombophlebitis of 
the great saphenous vein makes it possible to reduce the 

Table 1. The comparative assessment of side effects and complications in the groups.

Side effects and compications Group I Group II Relative risk,
RR (95% CI) p

Significant intensity of pain syndrome 0 28 (90.32%) 0.04 (0.01-0.25) 0.0001

Haemorrhage from the bed of the great 
saphenous vein 0 3 (9.68%) 0.34 (0.06-2.0) 0.160

Haematoma in the bed of the great saphenous vein 0 9 (29.03%) 0.14 (0.02-0.91) 0.0006

Infiltrate 2 (4.76%) 12 (38.71%) 0.21 (0.06-0.76) 0.0005

Postoperative oedema 3 (7.14%) 18 (58.01%) 0.19 (0.07-0.55) 0.0001

Paresthesia 4 (7.14%) 13 (41.94%) 0.35 (0.14-0.83) 0.0018

Recanalization of the great saphenous vein 2 (4.76%) 0 1.33 (0.73-2.4) 0.632

Notes. Assessment of р by chi square test; assessment of the relative risk with Haldane-Anscombe correction for values of the rate of complications in 
the group equal to 0%. 
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extent of injury of the surgical operation versus traditional 
phlebectomy, results in a significant decrease in the number 
of side effects and complications and shortens the period 
of the patient’s stay in hospital. Follow-up after the endo-
vascular high-frequency welding of great saphenous vein 
during more than 12 months revealed complete fibrous 
transformation of the coagulated vein in 95.24 % of cases. 
Achievement of better results in treatment of acute ascend-
ing thrombophlebitis of the great saphenous vein with use 
of the endovascular high-frequency welding necessitates 
improvement of surgical instruments and technique of the 
surgical operation itself.
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