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Rezumat

Scop: Analiza comparativă a cryostripping-ului în raport cu
safenectomia convenţională. 
Materiale şi Metode: Studiul a inclus 2191 pacienţi dispensarizaţi
în Compartimentul de Flebologie din cadrul Clinicii I Chirurgie
SCJUT, în perioada septembrie 2013 – aprilie 2023, l-a care s-a
practicat safenectomia prin cryostripping (1327 pacienţi) sau pe
cale convenţională (864 pacienţi). Am analizat comparativ durata şi
costurile intervenţiei, perioada de spitalizare, rezultatele post-
operatorii, fezabilitatea metodei, precum şi avantajele tehnice ale
cryostripping-ului raportat la safenectomia conveţională. 
Rezultate: Tehnic cyostrippingul prezintă următoarele avantaje: o
incizie proximală mai mică, comparativ cu operaţia clasică, şi lipsa
necesităţii contrainciziei distale. Timpul mediu necesar inter-
venţiei a fost 41 ± 12,8 minute, având un cost mediu de 52 ± 10 €/
intervenţie. Spitalizarea medie a fost 1,05 ± 0,41 zile. Rezultatele
post-operatorii au fost favorabile, rata complicaţiilor precoce fiind
redusă (echimoze Φ < 2 cm - 33,23%; hematom - 2,11%; tromboză
venoasă profundă - 0,15%; parestezii tranzitorii 3,01%). Comparativ
cu safenectomia clasică, costurile consumabilelor/ intervenţie sunt
similare, iar durata intervenţiei, perioada de spitalizare şi rata
complicaţiilor sunt statistic semnificativ mai reduse. Cryosondele
sunt sterilizabile şi reutilizabile, economic metoda pretându-se atât
în spitalele publice, cât şi în mediul privat. 
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Concluzii: Cryostripping-ul este o procedură chirurgicală radicală, fiind o modalitate eficientă 
pentru tratamentul insuficienţei valvulare venoase şi aducând un număr mare de avantaje 
comparativ cu safenectomia clasică.

Cuvinte cheie: cryostripping, safenectomie, insuficienţă venoasă cronică, reflux venos, spital de stat

Abstract
Aim:  This study presents a comparative analysis of cryostripping to conventional saphenectomy. 
Materials and Methods:  The study included 2191 patients admitted in the Phlebology Department,
1st Surgical Department, Emergency County Hospital Timişoara, between September 2013 and
April 2023, between September 2013 and April 2023, who underwent saphenectomy by cryo-
stripping (1327 patients) or conventionally (864 patients). We compared the duration and costs 
of the procedure, hospitalization period,  post-operative results, method feasibility, as well as the
technical advantages of cryostripping compared to conventional surgery.
Results: A smaller proximal incision, compared to the classic operation, as well the fact that distal
counter incision is not necessary, represents technical advantages of this procedure. Average 
duration of the intervention was 41 ± 12.8 minutes, consumables costs were about 52 ± 10 €/inter-
vention, with an average hospitalization period was 1.05 ± 0.41 days. The post-operative results
were favourable, early complications rate being reduced (ecchymoses Φ < 2 cm - 33.23%; hematoma
- 2.11%; deep vein thrombosis - 0.15%; transient paresthesias 3.01%). Compared to classic saphenec-
tomy, the costs of consumables/intervention are similar, intervention time, hospitalization period
and complication rate being statistically significantly lower. An advantage of the method is the fact
that the cryo-probes can be sterilized, being reusable; from the economic point of view, the technique
perfectly fits in both public hospitals and private clinics. 
Conclusions: Cryostripping is a radical surgical procedure which bring a significant number of
advantages compared to the classic saphenectomy, being an effective alternative in CVD treatment.

Key words: cryostripping, conventional saphenectomy, chronic venous insufficiency, venous reflux,
public  hospital

Introduction

Chronic venous disease (CVD) is the conse-
quence of venous reflux. It is a prevalent 
condition worldwide spread, with a highest
prevalence in the Western countries (1). Venous
reflux may occur in all parts of the great 
saphenous vein (GSV), or small saphenous vein
(SSV). Whether it is about truncal or tributary
reflux, it is recommended to treat symptomatic
venous reflux (2), in order to relieve symptoms
and prevent complications. The insufficient
veins should be removed or occluded. 

Traditionally, the gold standard for varicose

veins removal surgery has been the conven-
tional saphenectomy, a time-tested approach
with a well-established track record. However,
the landscape of chronic venous disease treat-
ment has evolved, ushering in alternative
methods that prioritize minimally invasive
techniques (3). In addition to the conventional
saphenectomy performed by stripping, 
minimally invasive techniques including
endo-venous laser or radiofrequency ablation,
microwawe or mechano-chemical ablation,
VenaSeal (cyanoacrylate adhesive closure),
cryostripping, and others, were developed (4).
Although the most recent data in the litera-
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ture recommend endovenous thermal ablation
(radiofrequency or laser) rather than high 
ligation and stripping of the GSV to the level
of the knee (5), due to the high costs of these
procedures, as well as the fact that it has been
proven that in the long term they prone to a
series of complications (6), open surgery
remains a feasible treatment option, especially
in low and middle income countries.

Among these modern alternatives, cryo-
stripping has emerged as a notable contender.
Representing a paradigm shift from traditional
approaches, cryostripping is an open procedure
that combines minimally invasive principles
with effectiveness and safety. Its role in chronic
venous disease treatment has garnered atten-
tion, offering patients a viable and efficient
option for addressing the challenges posed by
symptomatic venous reflux.

Cryostripping is a minimally invasive open
procedure used in varicose veins cure, being
an effective and safe treatment option in
terms of postoperative complications, recur-
rence and cosmetic results (7). Cryostripping
surgeries were practiced for the first time in
1987, and since 1990 this procedure is success-
fully used in some phlebological centers from
Germany. Even though the cryoprobe vein
removal procedure is simple, it is not widely
known (8). Although some studies claimed
that patients may prefer endovenous laser
ablation because of less pain and low post-
operative morbidity, in addition to a quicker
return to normal activity (9), outpatient
cryostripping provide lower costs and it seems
to be more effective long term (10). The 
clinical outcomes of cryostripping are not 
inferior to those of endovenous laser ablation.
Further, considering its cost-effectiveness,
cryostripping is a safe and feasible method for
CVD treatment (11). As national premiere,
this procedure was introduced in Romania in
our Phlebology Department (1st Surgical
Department, Pius Brînzeu Emergency County
Hospital Timișoara) in September 2013, by
Professor Sorin Olariu.

This study aims to assess the efficacy and
safety of this surgical technique - cryo-
stripping, in terms of patient management,

complications, clinical and economical impli-
cations. Outcomes, recurrence rate, advan-
tages and disadvantages of this procedure
were analysed and compared to conventional
saphenectomy.

Material and Methods

This cohort retrospective study included 2191
patients diagnosed with CVD which were
treated in the Phlebology Department,
Emergency County Hospital Timișoara,
between September 2013 and April 2023, for
whom we had an at least six months follow-up.
All the patients were evaluated before surgery
by the same physicians team, and venous
reflux was found. The ‘pulse-wave’ Doppler
examination was used to highlight the reflux
at the ostium level in the case of great or small
saphenous vein by the Valsalva maneuver 
performed in orthostatic position. Regarding
the reflux on the collateral and perforator
veins, it was objectified to the Doppler exami-
nation in an orthostatic position through a fast-
filling time after decompression. The evaluated
patients have undergone subsequently surgical
treatment. Open procedures (cryostripping or
conventional stripping) were performed.
According to the surgical procedure that was
practiced, all the cases were subsequently
divided into a cryostripping group (CG) - 1327
patients, and group a conventional saphenec-
tomy group (CSG) - 864 patients. The type of
surgical intervention performed was chosen
depending on the surgeon's experience, logisti-
cal support and patient compliance with the
surgeon's recommendation.

The technical advantages of the procedure,
the duration and costs of the intervention, the
hospitalization period, the post-operative
results, and the feasibility of the method were
analyzed. The obtained data were compared
with those resulting from patients operated by
conventional saphenectomy. 

Statistical analyses were completed using
MedCalc® Statistical Software version 20.118
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(MedCalc Software Ltd., Ostend, Belgium;
2022). The results were analyzed using the
Mann-Whitney test and Chi-square test for
nonparametric data. The normality of distri-
bution was analysed using the Kolmogorov
Smirnov test. Comparisons of continuous
parametric data was performed using
Student’s t-test. All p-values were two-sided,
and a p-value < 0.05 was considered statisti-
cally significant.

Surgical Technique

Regional (spinal) or general (laryngeal mask)
anaesthesia is recommended. Although the
possibility of performing the surgery under
local anaesthesia +/− tumescent anaesthesia
has also been described in literature, we did
not practiced this method, considering that it
is not so comfortable for the patient.

The patient is supine with the tight and knee
in slight external rotation and flexion.

The principle of this method consists in
venous catheterization with a special probe
which is cooled to -85°C and makes a good
adherence to the vein and thus it can be
removed. In technical terms, the procedure
starts with the crossectomy. A 1.5-2 centime-
tres long incision is placed in the groin fold.
The saphenous vein is clamped and cut from
the beginning, and thus by traction on the
proximal stump, from confluence of femoral
vein, the collaterals were stretched, being
more easily highlighted and legated (Fig. 1). 

The ligation and section of the saphenous
vein cross is practiced at the entrance to the
femoral vein. Retrograde vein catheterization is
performed then, from thigh to the lower leg in
case of GSV and from popliteal fossa to malleo-
lus, in case of SSV. The probe is smooth and
sustained by light calf flexion and extension
movements on the tight, it can be easily inserted

even if saphenous vein path is tortuous. By 
connecting the probe to the device ERBE
ERBOKRYO which use liquid nitrogen, the
cooling occurs at -85°C. When the vein becomes
adherent to the probe, it is extracted by repeated
traction at every 4-5 seconds (Fig. 2), time 
needed for cooling the probe. The complete
insufficient vein removal takes about 45-60 
seconds (Fig. 3). 
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Figure 1. Great saphenous vein cryostripping, intraoperative aspect.
First, the vein is high ligated and cut, the stump being 
prepared for retrograde catheterisation with the probe

Figure 2. By withdrawing the probe, the insufficient great saphenous
vein is easily removed

Figure 3. Small saphenous vein ablation, intraoperative aspect.
While the cooling device is stopped, the vein can be easily
removed from the probe. The insufficient vein is fully
removed, following the preoperative mapping
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Parameter Cryostripping group Conventional saphenectomy p-value
group

N(%) mean±SD N(%) mean±SD
Women 67.22 8.532±7.189 59.50 7.887±6.988 0.054

Men 32.78 4.731±6.544 40.50 3.277±2.865 0.143

Age (19-87 years) 1327 patients 48.53±12.17 864 patients 45.85±13.267 0.341

mean±SD mean±SD p-value
BMI (kg/m2) 28.6± 4.43 27.4± 4.21 3.161

Native environment
Urban 24.19 3.532±2.651 28.47 4.222±4.071 0.205

Rural 75.81 8.733±6.954 71.53 5.246±4.589 0.075

Disease stage according to the CEAP classification
C2-C3 79.48 7.134±6.274 75.21 6.421±6.475 0.241

C4 15.08 2.744±1.813 19.15 4.211±3.323 0.312

C5-C6 5.44 0.788±0.423 5.64 0.622±0.360 0.078

Surgery mean±SD mean±SD p-value
Duration of intervention (minutes) 41±6.928 54±13.279 0.017

Postoperative mobilization (hours) 2.6±0.207 3.4±0.565 0.042

Hospitalization period (days) 1.05± 0.242 3.14± 0.560 0.001

Consumable scosts (euro) 52±5.77 58±8.66 0.072

Table 1. Comparison of the two methods: cryostripping and conventional saphenectomy

When it is necessary (venous reflux
revealed by preoperative ultrasound), 
perforants veins are ligated. Phlebectomies
can be performed additionally through skin
punctures for collaterals veins removal. 
Steri-strips are used for skin closure.

Results

A comprehensive comparison of patient demo-
graphics and disease characteristics between
the cryostripping group and conventional
saphenectomy group cohorts revealed generally
comparable baseline attributes. Parameters
such as gender, age, native environment, and
disease stage were examined; with differences
not reaching statistical significance (p > 0.05).
The mean Body Mass Index (BMI) for the CG
was 28.6 ± 4.43 kg/m2, while the CSG had a
mean BMI of 27.4 ± 4.21 kg/m2. However, the
p-value for this parameter was calculated as
3.161, indicating that the observed difference
in BMI between the two groups was not 
statistically significant. Considering these
results, the groups are considered equivalent.

Both treatment modalities, cryostripping
and conventional saphenectomy, were com-

pared in terms of patient management, 
complications, clinical outcomes, and economic
implications (Table 1). 

Cryostripping exhibited distinct technical
advantages, characterized by a smaller proxi-
mal incision in comparison to conventional
saphenectomy, due to the significantly smaller
diameter of the cryoprobe compared to the 
classical stipper's metal olive which allows an
easier catheterization of the insufficient vein.
The study demonstrated superior outcomes for
cryostripping when compared to conventional
saphenectomy, particularly in key outcome
measures. The procedure streamlined with the
absence of a distal counter incision, resulting
in a remarkably brief average intervention
duration of 41 ± 12.8 minutes. Consumable
costs for cryostripping were estimated at
approximately 52 ± 10 € per intervention. 

Importantly, the cryoprobes are reusable,
providing an economic edge suitable for both
state hospitals and private clinics. 

Cryostripping led to faster postoperative
mobilization and a shorter hospitalization
duration, as evidenced by a significantly lower
mean duration compared to conventional
saphenectomy.
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Graph 1. Postoperative complications rate
in the study and control group

Graph 1 visually presents the postoperative
complication rates in the study and control
groups. Early complications for cryostripping
were notably reduced, with rates for ecchy-
moses (< 2 cm) at 33%, hematoma at 2.11%,
deep vein thrombosis at 0.15%, and transient
paresthesia at 3.01%. The overall complication
rate was lower for cryostripping than for 
conventional saphenectomy (p=0.024). This
suggests a favorable safety profile for cryostrip-
ping compared to conventional saphenectomy.

Discussion

From the technical point of view, the action
principle of cryostripping consists in the Joule-
Thompson effect. Under the action of the
reduced temperature, the vein adheres to the
tip of the probe and by traction invaginates on
it. Low temperatures are obtained with
nitrous oxide. The probes must be sealed 
and have no gas leaks. The adhesion of the
endovein is very strong, and this is how 
stripping is practiced at the time of with-
drawing the probe. Cryostripping of the great
saphenous vein with a percutaneously guided
probe was also described in the literature, but
we did not use this method (8). 

There are literature data which confirmed
significant improvement in patients quality of
life after both conventional and cryostripping

with no difference between the two stripping
techniques (12). However, cryostripping
brings a number of advantages. First of all, it
is a less invasive method compared to conven-
tional surgery because it is performed through
a single proximal incision. The procedure 
eliminates the insufficient veins and implicitly
the reflux, thus respecting the principles of
venous disease surgery. Compared to other
stripping techniques that can be practiced on
a single incision such as the InvisiGrip Vein
Stripper which removes the GSV through a
single groin incision, endovascular cutting and
stripping by inversion (13,14), it has the
advantage that by freezing the main venous
trunk, the collaterals are practically amputated,
not pulled out, due to the very low temperatures,
their emergence being spastic and then 
coagulated. Thus, the rate of postoperative
hematomas is considerably reduced. Cryo-
stripping results in less bruising than 
conventional stripping, too. Considering the
results of our study, we recommend the use 
of cryostripping instead of conventional
saphenectomy in all cases where the hospital
equipment and the the surgical team 
experience allow it.

At the same time, there are data which 
confirmed that cryostripping does not result in
a lower risk for thromboembolic complications
due to superficial vein thrombosis, but can be
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an alternative method to treat the ascending
thrombophlebitis of the great saphenous vein
because it has some advantages over conser-
vative treatment (15). Due to the reduced
diameter of the probe compared to the classic
instruments, as well as the avoidance of 
additional incisions, the risk of interception of
the nerve threads, and implicitly of complica-
tions such as paresthesias, also decreases.

Unlike endovenous laser ablation (EVLA)
or radiofrequency ablation (RFA), cryostrip-
ping does not predispose to thermal damage to
the skin (16), and by removing the insufficient
vein, there is no risk of reflux recurrence.
Varicose recurrences that occur after cryo-
stripping are newly formed varicose veins,
which can be the result of collateral reflux or
some tactical mistakes (failure to perform 
preoperative doppler mapping of the superfi-
cial venous network and refluxes, failure to
treat the insufficient small saphenous vein,
omission of an insufficient accessory saphe-
nous vein, etc.). The procedure is recommended
in all cases of ostial venous insufficiency that
requires ablation of the saphenous vein
(s.magna or s.parva); in the case of reflux at
the level of the collaterals of the cross, or the
saphenous trunks, regardless of the stage of
the disease; in patients which presents
aneurismal degeneration of the saphenous
vein; in patients with distal oedema of the
lower limbs - method of choice.

The procedure lends itself as day surgery,
due to the short execution time and quick
recovery, the socio-professional reintegration
of the patients being fast. From an economic
point of view, the method is cheap because 
cryoprobes can be sterilized and are reusable,
unlike laser or radio frequency fibers which
are disposable, requiring additional costs (10,
17). However, we must take into account the
fact that there are some modern versions of
cryoprobes, which are flexible, and like laser
or radio frequency fibers, are disposable. Of
course, using them would generate costs per
intervention similar to other endovenous 
procedures, but since the Phlebology
Department, Emergency County Hospital
Timișoara, is not equipped with such devices,

due to the fact that their costs are not covered
by the public health insurance system, we
have no experience with them. This study
refers to re-usable classic metal cryoprobes.

Although there are numerous sources in
the literature claiming that great saphenous
vein incompetence leading to CVD is optimally
managed by endovenous ablation using mini-
invasive techniques, rather than surgical
stripping (18), given the limitations of EVLA
and RFA devices that preclude their usage in
the treatment of more tortuous vein segments,
secondary procedures should be used to
address veins that are not treated using these
thermal ablation methods (19). Technical 
failures were more common in the EVLA,
whereas postoperative complications were
more common in the surgery patients.
However, comparing EVLA to conventional
surgery, in terms of short-term and long-term
outcomes of these two modalities on headings
like procedural time, technical success, recovery
time, recurrences, cost-effectiveness, and 
complications, both have comparable clinical
effectiveness, and neither modality has clear
superiority over the other (20,21). Parameters
like cost-effectiveness must be assessed at 
the hospital level before choosing the right
procedure for the patients (22). Considering
those data, as well the highest recurrence rate
and potential complications after endovenous
procedures (23,24), open procedures like
cryostripping still remains a feasible treat-
ment method in great saphenous vein incom-
petence patients. Furthermore, it is simple,
safe, associated with good cosmetic results 
and no preoperative selection of patients is
necessary.

Conclusions

Cryostripping is a radical surgical procedure
which bring a significant number of advan-
tages compared to the conventional saphenec-
tomy, being a safe, effective, and cost-effective
procedure in CVD treatment. It combines 
the principles of conventional surgery with
cosmetic results similar to endothermic 
procedures, being suitable as day surgery.
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This procedure is perfectly adapted to the
economic conditions of government hospitals
in low- and middle-income countries, but it
can also be practiced successfully in private
clinics.

The retrospective design could be considered
a study limitation. Considering this type of 
study design, no specific data referring to 
the criterion according to which the type of 
surgical intervention was chosen for the
patients included in this study can be 
provided.

We would like to thank to our colleagues from
the 1’st Surgical Department, Pius Brînzeu
Emergency County Hospital Timişoara, which
supported us.

Sergiu-Ciprian Matei, Daniela Radu-
Teodorescu and Marius Sorin Murariu 
contributed to the data acquisition, analysis,
and interpretation, and to the manuscript first
draft; Cristina Ştefania Dumitru has given
substantial contributions to the manuscript
first draft and performed the statistical 
analysis; Sorin Olariu revised critically the
manuscript and has given substantial contri-
butions to writing and editing the final 
version. All authors read and approved the
final version of the manuscript.

The authors declared no potential conflicts of
interest with respect to the research, author-
ship, and/or publication of this paper. 

The authors received no financial support for
the research, authorship, and/or publication
of this article. The article publication fee 

was funded by “Victor Babes” University of
Medicine and Pharmacy, Timisoara, Romania.

The ethics committee of Victor Babeş University
of Medicine and Pharmacy Timişoara, approved
this study (REC number: 34/23.11.2023). 

References

1. Davies AH. The Seriousness of Chronic Venous Disease: A Review of Real-
World Evidence. Adv Ther. 2019;36(Suppl 1):5-12. 

2. Kim MJ, Park PJ, Koo BH, Lee SG, Byun GY, Lee SR. Association between
venous reflux and diameter of great saphenous vein in lower thigh. J Vasc
Surg Venous LymphatDisord. 2020;8(1):100-105. 

3. Farah MH, Nayfeh T, Urtecho M, Hasan B, Amin M, Sen I, Wang Z, Prokop
LJ, Lawrence PF, Gloviczki P, Murad MH. A systematic review supporting the
Society for Vascular Surgery, the American Venous Forum, and the
American Vein and Lymphatic Society guidelines on the management of
varicose veins. J VascSurg Venous LymphatDisord. 2022;10(5):1155-1171. 

4. Fakhry AM, Nagib SA, Sargious AN. Endovenous microwave ablation of
varicose veins: early Egyptian experience. Acta Phlebol. 2021;22:20-3.

5. Gloviczki P, Comerota AJ, Dalsing MC, Eklof BG, Gillespie DL, Gloviczki
ML, et al. The care of patients with varicose veins and associated chronic
venous diseases: clinical practice guidelines of the Society for Vascular
Surgery and the American Venous Forum. J Vasc Surg. 2011;53(5 Suppl):
2S-48S. 

6. Kašpar S, Kašpar D. Complications and pitfalls of endovenous laser 
therapy for varicose veins of lower extremities. RozhlChir. 2022;101(8):
369-374. English. 

7. Kim KY, Kim JW. Early experience of transilluminated cryosurgery for 
varicose vein with saphenofemoral reflux: review of 84 patients (131 limbs).
Ann Surg Treat Res. 2017;93(2):98-102. 

8. Breuninger H. Cryostripping of the long saphenous vein with a percuta-
neously guided probe. Dermatol Surg. 2001;27(6):545-8. 

9. Disselhoff BC, der Kinderen DJ, Kelder JC, Moll FL. Randomized clinical
trial comparing endovenous laser with cryostripping for great saphenous
varicose veins. Br J Surg. 2008;95(10):1232-8. 

10. Disselhoff BC, Buskens E, Kelder JC, der Kinderen DJ, Moll FL.
Randomised comparison of costs and cost-effectiveness of cryostripping
and endovenous laser ablation for varicose veins: 2-year results. Eur J
VascEndovasc Surg. 2009;37(3):357-63. 

11. Lee KH, Chung JH, Kim KT, Lee SH, Son HS, Jung JS, et al. Comparative
Study of Cryostripping and Endovenous Laser Therapy for Varicose Veins:
Mid-Term Results. Korean J Thorac Cardiovasc Surg. 2015;48(5):345-50. 

12. Menyhei G, Gyevnár Z, Arató E, Kelemen O, Kollár L. Conventional stripping
versus cryostripping: a prospective randomised trial to compare improve-
ment in quality of life and complications. Eur J VascEndovasc Surg. 2008;
35(2):218-23. 

13. Rikimaru H. Stripping of Great Saphenous Vein Using InvisiGrip Vein
Stripper. Japanese Journal of Vascular Surgery. 2013;22(4):719-723.

14. Welten GMJM, Krasznai AG, Bollen ECM, van der Kley JC, Welten Kurzes
RJThJ. Stripping der insuffizienten Vena saphena magna mitdemInvisi
GripVenenstripper. Phlebologie. 2010;39(02):77-81.

15. Balint IB, Farics A, Manfai G, Szekely I, Menyhei G, Vizsy L. Does cryo-
stripping add anything to the treatment of the ascending thrombophlebitis of
the great saphenous vein? Vascular. 2016;24(5):510-4. 

16. Serra R, Ielapi N, Rocca T, Traina L, de Franciscis S, Gasbarro V. Risk 
factors for endovenous heat-induced thrombosis after endovenous radio-
frequency ablation of the great saphenous vein. Acta Phlebol2019;20:20-3. 

17. Goodyear SJ, Nyamekye IK. Radiofrequency ablation of varicose veins: Best
practice techniques and evidence. Phlebology. 2015;30(2 Suppl):9-17.



64 www.revistachirurgia.ro Chirurgia, 119 (1), 2024

18. Gianesini S, Menegatti E, Occhionorelli S, Grazia Sibilla M, Mucignat M,
Zamboni P. Segmental saphenous ablation for chronic venous disease 
treatment. Phlebology. 2021;36(1):63-69. Erratum in: Phlebology. 2020 Dec 4.

19. Tan M, Bauza Moreno H, Thomis S, Canata V, Gianesini S, Parsi K, 
Davies AH. Truncal ablation: Techniques. Phlebology. 2023;31:
2683555231211087. 

20. Disselhoff BC, der Kinderen DJ, Kelder JC, Moll FL. Five-year results of a
randomized clinical trial comparing endovenous laser ablation with
cryostripping for great saphenous varicose veins. Br J Surg. 2011;98(8):
1107-11. 

21. Carradice D, Mekako AI, Mazari FA, Samuel N, Hatfield J, Chetter IC.
Clinical and technical outcomes from a randomized clinical trial of endo-
venous laser ablation compared with conventional surgery for great 

saphenous varicose veins. Br J Surg. 2011;98(8):1117-23.
22. Shrestha O, Basukala S, Thapa N, Karki S, Pant P, Paudel S. Endovenous

laser ablation versus conventional surgery (ligation and stripping) for 
primary great saphenous varicose vein: a systematic review and meta-
analysis. Ann Med Surg (Lond). 2023;85(9):4509-4519.

23. Bissacco D, Stegher S, Calliari F, Casana R, Trimarchi S, Viani MP.
Relationship between great saphenous vein recanalization, venous symp-
toms reappearance, and varicose veins recurrence rates after endovenous
radiofrequency ablation. Phlebology. 2022;37(9):686-688. 

24. Parsi K, Zhang L, Whiteley MS, Vuong S, Kang M, Naidu N, et al. 899 
serious adverse events including 13 deaths, 7 strokes, 211 thrombo-
embolic events, and 482 immune reactions: The untold story of cyano-
acrylate adhesive closure. Phlebology. 2023;2683555231211086. 

S.C. Matei et al



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


