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Introduction
 Chronic Venous Insufficiency (CVI) is common lower extremity 
vascular pathologies with great medical and socioeconomic impact. 
It cost 1% - 2.5% of health care budgets in developed countries. It 
affects worldwide population with prevalence of 73% in female and 
56% in male. It significantly decreases quality of life of affected pa-
tients [1]. It presents with wide spectrum of clinical manifestations 
from varicose veins, limb edema, hyper pigmentation of skin and fi-
nally the development of venous ulcer. It also includes deterioration 
in morphological and functional alterations of the venous system, 
occur with signs and symptoms varying in type and severity that cat-
egorized by the Clinical Etiological Anatomical Pathological (CEAP) 
classification [2].

 Main pathophysiology mechanism of CVI is venous hypertension 
caused by shear stress and reflux from incompetent valves [3]. Venous 
hypertension cause venous dilatation, worsened valvular insufficien-
cy and increased intravenous pressure. Changing in hemodynamics 
interfere microcirculation, Endothelial Cells (ECs) and vessel micro-
environment, leading to venous microangiopathy and dilation and 
tortuosity of capillary beds [3]. The mechanosensors of endothelial 
cells are triggered by altered hemodynamics, transducer physical sig-
nals into harmful pathways resulting in ECs damages. Particularly 
these complex biological processes activated inflammatory and pro-
teolytic cascades in vascular microenvironment including leukocyte 
adhesion, degranulation and releasing of cytoplasmic granules from 
neutrophils, macrophages, mastocytes, ECs and platelets [4]. All of 
these mechanisms lead into impairing of both microcirculatory and 
macro circulatory systems, cause remodeling of the venous walls and 
valves, venous hypertension, formation of varicosities, edema and leg 
ulceration [3,5].

 Inflammations are an essential immune response to pathogens 
and damaged cells. In varicose veins, there are refluxes and incom-
petent valves and venous wall dilation resulting in increased venous 
pressure. Phenotypic modulation of Vascular Smooth Muscle Cells 
(VSMC) alters Extracellular Matrix (ECM) metabolisms. Angiogen-
esis are main mechanisms contributing morphological and functional 
modifications of varicose veins remodeling. Inflammatory cytokines 
and adhesion molecules included Transforming Growth Factor Beta 
(TGF-β), Interleukin 6 (IL-6), Interleukin 8 (IL-8) and Vascular Cell 
Adhesion Molecule 1 (VCAM-1) [6]. Increased ve- nous wall tension 
creates Matrix Metalloproteinases (MMPs) activities, which induce 
ECM degradation and affect structural integrity of the venous walls. 
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Abstract
Background: Varicose veins surgery was evolved in the past de-
cade. Many studies showed that Endovenous Radiofrequency 
Ablation (EV-RFA), a novel method for varicose veins treatment, 
produced complications fewer than conventional venous stripping, 
particularly postoperative pain and ecchymosis. There were a lot 
of studies reported about inflammatory response but there was few 
studies compare inflammatory response between procedures. This 
study purpose compare preoperative and postoperative level of se-
rum Interleukin 6 (IL-6) and C-Reactive protein (CRP) to determine 
the inflammatory response of EV-RFA and conventional venous 
strip- ping. This study also compares Visual Analogue Scale (VAS) 
and ecchymoses between these two procedures.

Methods: A prospective cohort study measuring IL-6 and CRP level 
at before and 24-hour after surgery in symptomatic varicose vein 
patients who underwent either EV-RFA or conventional venous strip-
ping.

Results: Fifty-nine patients were included, 27 patients were treated 
 by conventional venous stripping and 32 patients were treated by 
EV-RFA. There was no different in demographic characteristics 
among two groups. Twenty-four hour postoperative level of IL-6 
and CRP significantly increased (p < 0.001 and < 0.001, respec-
tively) in both EV-RFA group (p < 0.001 and < 0.001, respectively) 

and venous stripping group (p = 0.043 and < 0.001, respectively) 
compare to pre- operative level. Increasing in 24-hour postoperative 
level of IL-6 and CRP in EV-RFA group was significantly lower than 
in venous stripping group (p < 0.001 and p = 0.045, respectively). 
Post- operative VAS and ecchymosis were also significantly different 
between EV-RFA group and ve- nous stripping group. (p < 0.001 and 
p < 0.001, respectively).

Conclusion: EV-RFA produced inflammatory response, VAS and 
ecchymosis significantly lower than conventional venous stripping.
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ECs injury also triggers inflammation by leukocytes infiltration and 
activation, resulting in further venous wall damage and fibrosis, lead-
ing to progressive venous insufficiency and varicose veins formation. 
Monocytes and macrophages migrate into venous wall and valve 
turning patient into venous insufficiency. Venous stasis cause inflam-
matory cytokines releasing by monocyte and macrophage includ-
ing Interleukin-1b (IL-1b), IL-6 and Tumor Necrosis Factor Alpha 
(TNF-α). Refluxed vein activate ECs of luminal vein and vasa vaso-
rum, indicate by up regulation of Intercellular Adhesion Molecule 1 
(ICAM-1), Interleukin 1a (IL-1a) and TNF-α [7].

 Treatments of varicose veins are conventional surgery and endo-
venous treatment. Conventional surgical treatment is high ligation 
and stripping. Modern endovenous treatments are defined such as 
Endovenous Radiofrequency Ablation (EV-RFA), Endovenous Laser 
Ablation (EVLA), sclerotherapy, mechanochemical endovenous ab-
lation, N-butyl-2-cyanoacrylate injection. High Ligation and Venous 
Stripping (HL/VS) is traditional treatment that cause unsatisfactory 
cosmetic outcome for concerning patients due to multiple incisions. 
However, HL/VS still indicate in some situations including superfi-
cial saphenous tributary adherent closely to skin less than 1 cm, tor-
tuous superficial veins and aneurysmal venous segment larger than 
2.5 cm, chronic thrombophlebitis and acute superficial thrombosis 
[8]. Endovenous treatments are the alternative treatment giving better 
cosmetic result and faster recovery. Rasmussen et al reported results 
of four-arm RCT and concluded that postoperative pain was higher 
in HL/VS and EVLA, although efficacy of four modalities was not 
significantly different [9]. In past decade, most of patients with var-
icose veins in our institute were treated by HL/VS and EV-RFA. We 
questioned in difference of inflammatory reaction between our both 
varicose veins treatment options. Study of inflammatory respons-
es and clinical outcomes was designed. IL-6 secretes by T-cell and 
macrophage responds to tissue trauma. Smooth muscle cells produce 
IL-6 as a proinflammatory cytokine induced activities of B-lympho-
cyte and cytotoxic T-lymphocyte. C-Reactive Protein (CRP) is acute-
phased reactant protein produced by inflammation and tissue trauma 
response of hepatocyte. CRP level start increasing in 6 to 10 hours 
and peaked at 36-50 hours after inflammation or trauma. It returned to 
normal level within 1-2 weeks [10].

 This study was designed to compare the difference of preoperative 
and 24-hour postoperative inflammatory response from tissue trauma 
after HL/VS and EV-RFA, identified by serum level of IL-6 and CRP.

Materials and Methods
 Institutional review board of royal thai army medical department 
approved this prospective study. All patients gave inform consent to 
this protocol. A prospective cohort study was performed in patients 
who were diagnosed symptomatic varicose veins with reflux under-
went operation from September 1st, 2013 to August 31st, 2015 in 
Phramongkutklao hospital. Included patients got symptomatic vari-
cose vein with reflux in Great Saphenous Vein (GSV). All of patients 
were 18 years of age or older, and were ask to consent to enroll in 
study. The patients with connective tissue disease, autoimmune dis-
ease, cirrhosis, end stage real disease and hematologic disease were 
excluded from study. Patients who presented with venous ulcer or 
elsewhere infection were also excluded. Patients with history of re-
cent trauma were not enrolled in study.

 Fifty-nine patients were enrolled, 32 patients were in EV-RFA 
group and 27 patients were in HL/ VS group. We were performed 
either EV-RFA or traditional venous stripping for these patient and 
selected operation by patient preference.

Data collection

 Demographic data including age, sex, clinical symptom, profes-
sional, underlying conditions, diameter of superficial vein and GSV. 
Preoperative and postoperative serum level of IL-6 and CRP were 
noted. Postoperative visual analogue scales and ecchymosis were 
evaluated. Serum level of IL-6 and CRP were compared preopera-
tively and 24-hour postoperatively.

Venous blood sampling

 Venous blood samples were manually drawn by direct puncture 
using 23-gauge needle from antecubital vein. Five cubic milliliters 
of venous blood was collected into citrated tube and sent to labora-
tory under dry ice in air courier. Supernatant plasma was manually 
separated and stored at 20°C for batch analysis. Both preoperative 
and 24-hour postoperative blood samples were collected in the same 
technique. Preoperative blood samples were collected at night before 
operation and 24-hour postoperative blood sample was collected at 
24-hours after finishing operation.

Diagnostic of Great Saphenous Vein (GSV) reflux

 Venous duplex ultrasonography was done for diagnosis of GSV 
reflux and evaluating anatomy of vein by radiologist. Deep Vein 
Thrombosis (DVT) was ruled out under standard venous duplex ex-
amination. Venous duplex reflux examination included B-mode and 
color-flow imaging of deep and superficial vein and pulsed doppler 
assessment of flow direction. Flow direction was evaluated with 
provocative maneuver either Valsalva maneuver or augmenting flow 
with distal limb compression. Reversal of flow in superficial veins 
lasting more than 0.5 second indicated valvular incompetence and 
reversal of flow in superficial veins lasting more than 1 second indi-
cated deep system reflux. Diameter of GSV and superficial vein were 
collected [11].

High ligation with venous stripping

 Operation was done under regional anesthesia. Oblique incision 
was done parallel to groin crease, or 1-2 cm below in obese patients. 
GSV was identified and its tributaries were ligated. High ligation was 
done closely to femoral vein. Proximal ligation was done with simple 
and suture ligation as double ligation. Transverse venotomy was done 
and stripper was passing distally until knee level. Small incision was 
done at area where stripper was palpated. GSV was stripped in either 
upward or downward direction. If cosmetic issue was concerned, stab 
avulsion was simultaneously performed.

Endovenous radiofrequency ablation

 Operation was done under regional anesthesia. We used the Covid-
ien ClosureFASTTM catheter that constructed with a 7-cm bipolar elec-
trode affixed to distal end. Ablation of GSV was started below pop-
liteal area. Patient was in reverse trendelenburg position. Access site 
was performed with percutaneous puncture by 21-gauge needle under 
ultrasound guidance. A 7-Fr, 10-cm sheath (Radiofocus® Introducer II 
standard kit-Introducer sheath; Terumo intervention system) was ad-
vanced over the wire and 7-Fr ClosureFASTTM catheter was inserted. 
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The catheter tip was advanced to optimal point at 2.0-2.5 cm from 
Saphenofemoral Junction (SFJ). Proper placement of the catheter tip 
was confirmed by ultrasound. Perivenous tumescent anesthesia was 
administered under ultrasound guidance along entire targeted venous 
segment creating a fluid layer around GSV. Sufficient tumescent an-
esthesia was injected until 10-mm diameter of fluid around GSV was 
created and forming a 10-mm distance between the targeted vein and 
skin. A representative mixture of 40 ml of 1% lidocaine with epineph-
rine in 450 ml of normal saline, neutralized by 10 ml of 7.5% sodium 
bicarbonate. After performing tumescent anesthetic, patient turned 
into trendelenburg position, making vein collapsed and exsanguina-
ted. Location of catheter tip was confirmed with ultrasound before 
ablation. By segmental ablation technique of the ClosureFASTTM sys-
tem, each 7-cm segment were treated independently for 20 seconds 
each interval. In each treatment cycle, temperature must be 120° C for 
5 seconds after initiation of energy delivery. If proper temperature did 
not achieved, 20-second treatment cycle was repeated. Finally, duplex 
ultrasonography was performed to evaluate treated vein for absence 
of reflux and evidence of occlusion.

Postoperative evaluation and management

 Postoperative pain was evaluated by visual analogue pain scale. 
The presence of ecchymosis and numbness were recorded at the 
morning after intervention. Postoperative compression with a 30 to 40 
mm Hg graduated stocking was applied for at least 1 week. Patients 
were instructed to ambulate immediately after procedure. Follow-up 
evaluations were performed at 1 week.

Statistical analysis

 Demographic data, patient’s characteristics and clinical results 
were evaluated by Chi square test. Postoperative pain was defined by 
visual analogue scale. The presence of ecchymosis and numbness was 
compared by Chi square test. Preoperative and 24-hour postoperative 
serum level of IL-6 and CRP were analyzed by Mann-Whitney U test 
and Fisher’s exact test. Difference in preoperative and postoperative 
serum level of IL-6 and CRP were compared between EV-RFA group 
and HL/VS group by Wilcoxon signed ranks test.

Result
 Fifty-nine patients were enrolled, 32 patients were in EV-RFA 
group and 27 patients were in HL/VS group. Mean age of patients 
were 56 and 52 years old in EV-RFA and HL/VS groups respectively. 
Male was 31.3% in EV-RFA group and 48.1% in HL/VS group. Most 
of patient’s professional were housewife, teacher and government 
officer. Three major underlying medical comorbidity were hyper-
tension, diabetes mellitus and dyslipidemia. Most common clinical 
presentation was heaviness in legs for both groups. Average size of 
superficial vein and GSV was 3-5 mm and 5-10 mm respectively for 
both groups (Tables 1 and 2).

 Mean VAS was significantly lower in EV-RFA group compare to 
HL/VS (1.41±1.1 vs 3.89±1.53, p < 0.001). Postoperative ecchymosis 
was also significantly lower in EV-RFA (9.4% vs 59.3%, p < 0.001). 
Numbness was not significantly among two groups (3.1% vs 7.4%, p 
= 0.456). There was no significant difference of median baseline level 
of IL-6 between EV-RFA and HL/VS group (p = 0.05), however, there 
was significant difference of median baseline level of CRP among 
two groups. (p = 0.045). Both IL-6 and CRP level increased signifi-
cantly from preoperative to 24-hour postoperative in both EV-RFA  

(p < 0.001 and p = 0.043, respectively) and HL/VS (p < 0.001 and p 
=0.001, respectively) group. Rising of IL-6 and CRP level were lower 
in EV-RFA group compare to HL/VS group (p < 0.001 and p = 0.045, 
respectively) (Tables 3-5) (Figure 1).

Discussion
 Demographic data, consisted of age, sex, professional, clinical 
presentation, superficial vein diameter and GSV diameter, was similar 

Characteristics EV-RFA (32) n (%) HL/VS (27) n (%) P-value

Age (years) mean (SD) 56.03 (14.46) 51.89 (10.77) 0.235

Sex 0.185

male 10 (31.3) 13 (48.1)

female 22 (68.8) 14 (51.9)

Underlying disease

DM 8 (25) 2 (7.4) 0.073

HT 10 (31.3) 8 (29.6) 0.893

DLP 3 (9.4) 4 (14.8) 0.520

Career

Farmer 1 1

Government officer 6 4

Housewife 6 7

Teacher 9 8

Soldier 4 4

Shopkeeper 4 3

Symptom

Aching 16 (50) 14 (51.9) 0.887

Heaviness 17 (53.1) 16 (59.3) 0.636

Cramping 6 (18.8) 8 (29.6) 0.328

Edema 9 (28.1) 6 (22.2) 0.604

Hyper pigmentation 5 (15.6) 2 (7.4) 0.331

Superficial vein                                                                                                     0.780

1-3 mm 7 (21.9) 4 (14.8)

3-5 mm 21 (65.6) 19 (70.4)

>5 mm 4 (12.5) 4 (14.8)

GSV                                                                                                                        0.513

<5 mm 0 (0) 1 (3.7)

5-10 mm 27 (84.4) 21 (77.8)

>10 mm 5 (15.6) 5 (18.5)

Clinical EV-RFA (32) n (%) HL/VS (27) n (%) P-value

Pain score                                                                                                       < 0.001*

Mean±SD 1.41±1.1 3.89±1.53

Median (min-max) 1 (0-4) 4 (1-7)

Ecchymosis                                                                                                            0.001*

no 29 (90.6) 11 (40.7)

yes 3 (9.4) 16 (59.3)

Numbness                                                                                                              0.456

no 31 (96.9) 25 (92.6)

yes 1 (3.1) 2 (7.4)

Table 1: Demographic data and patient characteristics (Total n=59).

Table 2: Clinical results (Total n=59).
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in both EV-RFA and HL/VS group. EV-RFA group got ecchymosis 
and pain significantly lower than HL/VS group. In our study, we com-
pared inflammatory mediator in symptomatic varicose veins patient 
between HL/VS and EV-RFA group. Patients presented with symp-
tomatic varicose vein, which was the indication for varicose vein sur-
gery, were included in study. All of patients were 18 years of age or 
older, and were ask to consent to enroll in study. The patients with 
connective tissue disease, autoimmune disease, cirrhosis, end stage 
real disease and hematologic disease were excluded from study. Level 
of IL-6 and CRP increased in these patients compared to their level 
in normal individuals. We excluded venous ulcer, infection and recent 
trauma that was able to interfere inflammatory response and cytokine 
levels. Chronic venous ulcer appeared relate to chronic inflammatory 
injury secondary to many causes such as sustained venous hyperten-
sion, and extravasation of macromolecules and iron-containing red 
blood cells from the microcirculation. Bacterial contaminations are 
thought to secondarily affect poor wound healing [8]. Chronic ve-
nous ulcer was excluded because there were multifactorial causes of 
inflammation. Although preoperative level of CRP was a little higher 
in HL/VS group but preoperative IL-6 was not difference among 2 
groups. There were significant rising of 24-hour postoperative lev-
el of IL-6 and CRP in both groups especially IL-6. EV-RFA created 
thermal injury; however HL/VS created more tissue trauma and in-
flammatory responses.

 Rasmussen et al published four-arm RCT compared results of HL/
VS, EVLA and EV-RFA and foam sclerotherapy. They found that 
postoperative pain was significantly lower and return to normal activ-
ity time was significantly shorter in EV-RFA and foam sclerotherapy 
group com- pared to HL/VS and EVLA group. However efficiency of 
treatment was not significantly difference among 4 modalities [9].

 Kheirelseid et al reported meta-analysis compared results between 
EV-RFA, EVLA, foam sclerotherapy and conventional HL/VS and 
found that there was no significant difference in recurrent rate, re-
intervention, neovascularization, and GSV recanalization among 4 
groups [12]. Rasmussen published a four arm RCT comparing HL/
VS with EVLA, RFA, and foam sclerotherapy. The post-operative av-
erage pain scores at 10 days were significantly lower in the groups 
treated with EV-RFA and foam sclerotherapy compared with HL/VS 
and EVLA, with a shorter time to resumption of normal activities 
and work. The efficiency of the four modalities was not significantly 
different [9]. Common adverse effects including ecchymosis (5.8%), 
paresthesia (3.4%), hyperpigmentation (2.4%), erythema (2.0%), he-
matoma (1.4%) and phlebitis (1%). Most of complications subsided 
within the first week [13]. Recent studies reported incidence of throm-
botic events after EV-RFA and EVLA, called Endovenous Heat-In-
duced Thrombosis (EHIT). Systematic review and meta-analysis re-
ported by Healy at al, including 52 published studies, show that there 
was rate of DVT and Pulmonary Embolism (PE) was 0.3% and 0.1%, 
respectively [14]. Risk factors of EHIT were large vein size (11.0+/-
4.3 mm) and concomitant sclerotherapy [15].

 In this study, rate of numbness was comparable to other studies 
(3.1% VS 3.4%) al- though rate of ecchymosis was higher (9.4% VS 

Figure 1: Pre-operative and post-operative level of IL-6 and CRP represented by line 
graph.

EV-RFA Venous stripping P-value

Median Median

IL-6 2.10(1.5-9.39) 2.90(1.5-23.5) 0.05

CRP 0.98(0.0-7.13) 1.8(0.14-12.45) 0.045
EV-RFA HL/VS p-value

Median Median

IL-6 1.15(-3.44-12.2) 8.61(-1.1-174.8) <0.001

CRP 0.11(-1.11-11.25) 0.7(-3.49-86.98) 0.045

Median p-value

IL-6

EV-RFA                                                                     < 0.001

Preoperative 2.10(1.5-9.39)

Postoperative 3.45(2.0-16.91)

HL/VS                                                                        0.043

Preoperative 2.90(1.5-23.5)

Postoperative 11.50(3.5-179.6)

CRP

EV-RFA                                                                     < 0.001

Preoperative 0.98(0.0-7.13)

Postoperative 1.08(0.19-13.12)

HL/VS                                                                          0.001

Preoperative 1.8(0.14-12.45)

Postoperative 4.34(0.17-93.46)

Table 3: Baseline of preoperative level of IL-6 and CRP.

Table 5: Comparison of pre-operative and post-operative inflammatory response be-
tween EV-RFA and venous stripping.

Table 4: Pre-operative and post-operative level of IL-6 and CRP.
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5.8%) [13]. However, rate of ecchymosis, and postoperative pain 
were lower in EV-RFA group compared to HL/VS group. There was 
no DVT and PE reported in our study.

 CVI is a common condition with a wide spectrum of clinical 
presentations. Structural and functional alterations in healthy veins 
lead to symptoms and signs usually seen in CVI. There were pub-
lished studies described pathophysiologies of CVI in last 2 decades, 
recently, many studies focused on the role of inflammation and sub-
sequent localized endothelial activation and dysfunction. There was 
reducing in synthesis of anti-inflammatory agents, and enhancing the 
expression of proinflammatory and prothrombotic molecules [16-19]. 
Venous reflux was thought to be the cause of venous hypertension 
[20]. Its consequence was the reduction of shear stress, a key regula-
tor of endothelial activation state [20,21], which promotes patholog-
ical change of venous wall and valve [7,22,23]. Shear stress reduc-
es activation triggers of ECs and leukocytes, enhance expression of 
adhesion molecules and inflammatory cells infiltration into venous 
wall and leaflets. This established an environment promoted local 
inflammation [7,23]. Changing in normal signaling of ECs through 
different pathways induced production of proinflammatory mediators 
including IL-6, IL1, TNF-α, IFN, IL-8, MCP-1. On the other hand, 
endothelial cells promoted releasing of agents that stimulate thrombo-
sis such as Von willebrand factor (Vwf) [24], plasminogen activator 
inhibitor-1 [25], and factor VIII [26], as well as inflammatory cyto-
kine such as C Reactive Protein (CRP) [24] and Interleukin-6 (IL-
6) [24]. These agents are biomarkers of endothelial dysfunction, and 
their levels correlated with a higher cardiovascular risk [27]. It was 
described that normal venous endothelium was able to become dys-
functional, and release prothrombotic and proinflammatory factors 
when exposed to increased endoluminal pressure [28]. Since CVI is a 
condition characterized by a sustained increasing in venous pressure, 
stasis or reversal of blood flow affected vessels; this may promote a 
prothrombotic state of endothelium. Recent study showed that releas-
ing of prothrombotic agents from activated endothelium may explain 
correlation established between varicose veins and DVT [29].

 This study focused on 2 inflammatory mediators, IL-6 and CRP. 
IL-6 was produced by monocyte, macrophages, helper T-cells, ECs, 
VSMCs, fibroblasts and stromal cells that effect to other cells in var-
ious functions. It effected to activate B-cell in transformation to plas-
ma cell, and activated plasma cell in antibody secretion. It was a key 
role for acute phase of inflammatory response, and also effected to 
VSMC and endothelial cell in proliferation and proatherogenic effect 
[30].

 The relationship of IL-6 and varicose vein had been studied by 
Christopher R. Lattimer [30] et al., compared serum inflammatory 
biomarker levels from varicose veins and antecubital vein of varicose 
veins patient and from leg vein and antecubital vein of healthy con-
trols. They found that the most relevant inflammatory biomarkers in 
CVI were IL-6, IL-8, and MCP-1. IL-6 concentration was significant-
ly greater in varicose vein compare to antecubital vein and healthy 
controls. This suggested that IL-6 released from the leg and diluted 
once it went to arm. Finding that IL-6 was elevated dominantly in 
the legs of varicose veins patients may explained that IL-6 was not 
directly related to systemic response CVI and may represent normal 
physiological response to higher venous pressures, typically in the 
gaiter region. This may reflected the higher sensitivity of IL-6 to local 
increased venous pressure contrast to IL-8 and MCP-1.

 However, IL-8 and MCP-1 may be more specific for systemic in-
flammation in CVI. Age and disease severity were shown to correlate 
significantly with increases in IL-6 concentration [31].

 CRP is one of the acute-phase proteins. CRP is predominantly se-
creted by the liver at 4- 6 hours after stimulation. It duplicates every 8 
hours, and peaks within 36 to 50 hours. CRP has a plasma half-life of 
19 hours, and even after a single stimulus, as in a trauma or surgery, 
it may take several days to return to the baselines [32]. There were 3 
types of CRP assays consists of Conventional CRP, High sensitivity 
CRP (hsCRP) and Cardiac C-Reactive Protein (cCRP).

 There were diversity of clinical use example hsCRP was detected 
lower level of CRP that bring to use for healthy individuals, cCRP 
was used for identify cardiovascular risk and conventional CRP as-
says were indicated for use for evaluation of infection, tissue injury, 
and inflammatory disorders. CRP assays provide information for the 
diagnosis, therapy, and monitoring of inflammatory diseases [33]. 
CRP is a more sensitive and more reliable indicator of acute inflam-
matory processes than the Erythrocyte Sedimentation Rate (ESR) 
and leukocyte count. Blood CRP levels rise more rapidly than ESR, 
and after the disease has subsided CRP values rapidly fall and reach 
the reference interval often days before ESR has returned to normal. 
Thus, CRP assays was applied to this study [34,35].

 There is a correlation between increasing levels of IL-6 during 
inflammation and increasing levels of CRP [36], with IL-6 inducing 
the CRP gene [37]. CRP gene was protein from pentraxin family that 
encode to serum level of CRP , There were many studies that focus 
association of CRP gene variant to CRP level example that the minor 
alleles of rs1205 and rs1800947 are associated with lower CRP lev-
els and that the minor allele of rs1130864 is associated with higher 
CRP levels, There were many studies that give priority association of 
variant type of CRP gene and many disease especially cardiovascular 
disease, stroke, hypertension and metabolic disease [38-40]. On the 
other hand, When CRP levels become elevated in atheroma, this leads 
to the induction of IL-6 by macrophages indicating that CRP may 
have a direct effect on IL-6 release [41].

 CRP has half life of 19 hours and gets peak level at 36-50 hours 
[42], whereas IL-6 has half life of 2-3 hours and gets peak level at 
12-18 hours [43]. Because half life of CRP is longer than IL-6, 24-hr 
postoperative level of CRP increased less than IL-6. However both 
CRP and IL- 6 level significantly increased 24 hour after surgery.

 The inflammatory response (postoperative serum level - preoper-
ative serum level of IL- 6 and CRP) between EV-RFA group and HL/
VS group represented both of inflammatory cytokine could be pre-
dicted inflammatory response of both operation but significantly in-
creasing in serum level of IL-6 due to shorter half life of this cytokine. 
In addition the little increasing of both inflammatory cytokine levels 
in EV-RFA group that implied minimal inflammatory response in this 
operation and hardly interfere inflammatory process in human.

 Selection bias is main limitation of this study. There was no ran-
domization of patients and no well control of postoperative program. 
Further well designed RCT need to confirm advantage of EV-RFA 
compare to other modalities in aspect of inflammatory response. 
However cost-effectiveness of each procedure is interesting issue to 
be concerned.
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Conclusion
 EV-RFA established lower postoperative pain and rate of ecchy-
mosis compared to HL/VS. 24-hour postoperative level of CRP and 
IL-6 were also increased lower in EV-RFA group compared to HL/
VS group. This result evidenced lower rate of tissue trauma after EV-
RFA.

References

1. Shabani Varaki E, Gargiulo GD, Penkala S, Breen PP (2018) Peripheral 
vascular disease assessment in the lower limb: A review of current and 
emerging non-invasive diagnostic methods. Biomed Eng Online 17: 61.

2. Rabe E, Pannier F (2012) Clinical, aetiological, anatomical and patholog-
ical classification (CEAP): Gold standard and limits. Phlebology 1: 114-
118.

3. Raffetto JD, Mannello F (2014) Pathophysiology of chronic venous disease. 
Int Angiol 33: 212-221.

4. Atta HM (2012) Varicose veins: Role of mechanotransduction of venous 
hypertension. Int J Vasc Med 2012: 13.

5. Mannello F, Ligi D, Canale M, Raffetto JD (2014) Omics profiles in chron-
ic venous ulcer wound fluid: Innovative applications for translational med-
icine. Expert Rev Mol Diagn 14: 737-762.

6. Satokowa H, Hoshino S, Igari T, Iwaya F, Midorikawa H (2002) The ap-
pearance of cytokines and adhesion molecules in saphenous vein valves in 
chronic venous insufficiency. Phlebology 16: 106-110.

7. Takase S, Bergan JJ, Schmid-Schonbein G (2000) Expression of adhesion 
molecules and cytokines on saphenous veins in chronic venous insufficien-
cy. Ann Vasc Surg 14: 427-435.

8. Sidawy AP, Perler BA (2018) Rutherford’s Vascular Surgery and Endovas-
cular Therapy (9th Edn), Elsevier 2: 2832.

9. Rasmussen L, Lawaetz M, Serup J, Bjoern L, Vennits B, et al. (2013) Ran-
domized clinical trial comparing endovenous laser ablation, radiofrequen-
cy ablation, foam sclerotherapy, and surgical stripping for great saphenous 
varicose veins with 3-year follow-up. J Vasc Surg Venous Lymphat Disord 
1: 349-356.

10. Blake GJ, Ridker PM (2001) Novel clinical Markers of vascular wall in-
flammation. Circ Res 89: 763-771.

11. Hosoi Y, Zukowski A, Kakkos SK, Nicolaides AN (2002) Ambulatory ve-
nous pressure measurements: new parameters derived from a mathematic 
hemodynamic model. J Vasc Surg 36: 137-142.

12. Bonetti PO, Lerman LO, Lerman A (2003) Endothelial dysfunction: a 
marker of atherosclerotic risk. Arterioscler Thromb Vasc Biol 23: 168-175.

13. Szmitko PE, Wang CH, Weisel RD, de Almeida JR, Anderson TJ, et al. 
(2003) New markers of inflammation and endothelial cell activation: Part 
I. Circulation 108: 1917-1923.

14. Carrasco OF1, Ranero A, Hong E, Vidrio H (2009) Endothelial function 
impairment in chronic venous insufficiency: effect of some cardiovascular 
protectant agents. Angiology 60: 763-771.

15. Constans J, Conri C (2006) Circulating markers of endothelial function in 
cardiovascular disease. Clin Chim Acta 368: 33-47.

16. Nicolaides AN (2000) Investigation of chronic venous insufficiency: a 
consensus statement (France, March 5-9, 1997). Circulation 102: 126-163.

17. White SJ, Hayes EM, Lehoux S, Jeremy JY, Horrevoets AJ, et al. (2011) 
Characterization of the differential response of endothelial cells exposed to 
normal and elevated laminar shear stress. J Cell Physiol 226: 2841-2848.

 
 
 

 
 
 
 
 
 
 

18. Anwar MA, Shalhoub J, Lim CS, Gohel MS, Davies AH (2012) The effect 
of pressure-induced mechanical stretch on vascular wall differential gene 
expression. J Vasc Res 49: 463-478.

19. Takase S, Schmid-Schonbein G, Bergan JJ (1999) Leukocyte activation in 
patients with venous insufficiency. J Vasc Surg 30: 148-156.

20. Poredos P, Spirkoska A, Rucigaj T, Fareed J, Jezovnik MK (2015) Do 
blood constituents in varicose veins differ from the systemic blood constit-
uents? Eur J Vasc Endovasc Surg 50: 250-256.

21. Blomgren L, Johansson G, Siegbahn A, Bergqvist D (2001) Coagulation 
and fibrinolysis in chronic venous insufficiency. Vasa 30: 184-187.

22. Criado PR, Alavi A, Kirsner RS (2014) Elevated Levels of Coagulation 
Factor VIII in Patients with Venous Leg Ulcers. Int J Low Extrem Wounds 
13: 130-134.

23. Nozaki T, Sugiyama S, Koga H, Sugamura K, Ohba K, et al. (2009) Signif-
icance of a multiple biomarkers strategy including endothelial dysfunction 
to improve risk stratification for cardiovascular events in patients at high 
risk for coronary heart disease. J Am Coll Cardiol 54: 601-608.

24. Colombo PC, Onat D, Harxhi A, Demmer RT, Hayashi Y, et al. (2014) 
Peripheral venous congestion causes inflammation, neurohormonal, and 
endothelial cell activation. Eur Heart J 35: 448-454.

25. Müller-Bühl U, Leutgeb R, Engeser P, Achankeng EN, Szecsenyi J, et al. 
(2012) Varicose veins are a risk factor for deep venous thrombosis in gen-
eral practice patients. Vasa 41: 360-365.

26. Sprague AH, Khalil RA (2009) Inflammatory cytokines in vascular dys-
function and vascular disease. Biochem Pharmacol 78: 539-552.

27. Lattimer CR, Kalodiki E, Geroulakos G, Hoppensteadt D, Fareed J (2016) 
Are Inflammatory Biomarkers Increased in Varicose Vein Blood? Clin Appl 
Thromb Hemost 22: 656-664.

28. Mitaka C (2005) Clinical laboratory differentiation of infectious versus 
non-infectious systemic inflammatory response syndrome. Clin Chim Acta 
351: 17-29.

29. Kind CRH, Pepys MB (1984) The role of C-reactive Protein (CRP) Mea-
surement in Clinical Practice. Int Med 5: 112-151.

30. Dixon JS, Bird HA, Sitton NG, Pickup ME, Wright V (1984) C-reactive 
protein in the serial assessment of disease activity in rheumatoid arthritis. 
Scand J Rheumatol 13: 39-44.

31. Gambino R (1989) C-Reactive Protein: An Underutilized Test. Lab Report 
for Physicians 11:41.

32. Szalai AJ, van Ginkel FW, Dalrymple SA, Murray R, McGhee JR, et al. 
(1998) Testosterone and IL-6 requirements for human C-reactive protein 
gene expression in transgenic mice. J Immunol 160: 5294-5299.

33. Weinhold B, Bader A, Poli V, Rüther U (1997) Interleukin-6 is necessary, 
but not sufficient, for induction of the humanC-reactive protein gene in 
vivo. Biochem J 325: 617-621.

34. Miller DT, Zee RY, Suk Danik J, Kozlowski P, Chasman DI, et al. (2005) 
Association of common CRP gene variants with CRP levels and cardiovas-
cular events. Ann Hum Genet 69: 623-638.

35. Suk Danik J, Chasman DI, Cannon CP, Miller DT, Zee RY, et al. (2006) 
Influence of genetic variation in the C-reactive protein gene on the in-
flammatory response during and after acute coronary ischemia. Ann Hum 
Genet 70: 705-716.

36. Lee CC, You NC, Song Y, Hsu YH, Manson J, et al. (2009) Relation of 
genetic variation in the gene coding for C-reactive protein with its plasma 
protein concentrations: findings from the Women’s Health Initiative Ob-
servational Cohort. Clin Chem 55: 351-360.

 
 
 

http://doi.org/10.24966/AVS-7397/100021
https://www.ncbi.nlm.nih.gov/pubmed/29751811
https://www.ncbi.nlm.nih.gov/pubmed/29751811
https://www.ncbi.nlm.nih.gov/pubmed/29751811
https://www.ncbi.nlm.nih.gov/pubmed/22312077
https://www.ncbi.nlm.nih.gov/pubmed/22312077
https://www.ncbi.nlm.nih.gov/pubmed/22312077
https://www.ncbi.nlm.nih.gov/pubmed/24755829
https://www.ncbi.nlm.nih.gov/pubmed/24755829
https://www.hindawi.com/journals/ijvm/2012/538627/
https://www.hindawi.com/journals/ijvm/2012/538627/
https://www.ncbi.nlm.nih.gov/pubmed/24918119
https://www.ncbi.nlm.nih.gov/pubmed/24918119
https://www.ncbi.nlm.nih.gov/pubmed/24918119
https://journals.sagepub.com/doi/abs/10.1177/026835550201600305
https://journals.sagepub.com/doi/abs/10.1177/026835550201600305
https://journals.sagepub.com/doi/abs/10.1177/026835550201600305
https://www.ncbi.nlm.nih.gov/pubmed/10990550
https://www.ncbi.nlm.nih.gov/pubmed/10990550
https://www.ncbi.nlm.nih.gov/pubmed/10990550
https://www.ncbi.nlm.nih.gov/pubmed/26992754
https://www.ncbi.nlm.nih.gov/pubmed/26992754
https://www.ncbi.nlm.nih.gov/pubmed/26992754
https://www.ncbi.nlm.nih.gov/pubmed/26992754
https://www.ncbi.nlm.nih.gov/pubmed/26992754
https://www.ncbi.nlm.nih.gov/pubmed/11679405
https://www.ncbi.nlm.nih.gov/pubmed/11679405
https://www.ncbi.nlm.nih.gov/pubmed/12096271
https://www.ncbi.nlm.nih.gov/pubmed/12096271
https://www.ncbi.nlm.nih.gov/pubmed/12096271
https://www.ncbi.nlm.nih.gov/pubmed/12588755
https://www.ncbi.nlm.nih.gov/pubmed/12588755
https://www.ncbi.nlm.nih.gov/pubmed/14568885
https://www.ncbi.nlm.nih.gov/pubmed/14568885
https://www.ncbi.nlm.nih.gov/pubmed/14568885
https://www.ncbi.nlm.nih.gov/pubmed/19240105
https://www.ncbi.nlm.nih.gov/pubmed/19240105
https://www.ncbi.nlm.nih.gov/pubmed/19240105
https://www.ncbi.nlm.nih.gov/pubmed/16530177
https://www.ncbi.nlm.nih.gov/pubmed/16530177
https://www.ncbi.nlm.nih.gov/pubmed/11076834
https://www.ncbi.nlm.nih.gov/pubmed/11076834
https://www.ncbi.nlm.nih.gov/pubmed/21302282
https://www.ncbi.nlm.nih.gov/pubmed/21302282
https://www.ncbi.nlm.nih.gov/pubmed/21302282
https://www.ncbi.nlm.nih.gov/pubmed/22796658
https://www.ncbi.nlm.nih.gov/pubmed/22796658
https://www.ncbi.nlm.nih.gov/pubmed/22796658
https://www.ncbi.nlm.nih.gov/pubmed/10394165
https://www.ncbi.nlm.nih.gov/pubmed/10394165
https://www.ncbi.nlm.nih.gov/pubmed/26100448
https://www.ncbi.nlm.nih.gov/pubmed/26100448
https://www.ncbi.nlm.nih.gov/pubmed/26100448
https://www.ncbi.nlm.nih.gov/pubmed/11582948
https://www.ncbi.nlm.nih.gov/pubmed/11582948
https://www.ncbi.nlm.nih.gov/pubmed/24861090
https://www.ncbi.nlm.nih.gov/pubmed/24861090
https://www.ncbi.nlm.nih.gov/pubmed/24861090
https://www.ncbi.nlm.nih.gov/pubmed/19660689
https://www.ncbi.nlm.nih.gov/pubmed/19660689
https://www.ncbi.nlm.nih.gov/pubmed/19660689
https://www.ncbi.nlm.nih.gov/pubmed/19660689
https://www.ncbi.nlm.nih.gov/pubmed/24265434
https://www.ncbi.nlm.nih.gov/pubmed/24265434
https://www.ncbi.nlm.nih.gov/pubmed/24265434
https://www.ncbi.nlm.nih.gov/pubmed/22915533
https://www.ncbi.nlm.nih.gov/pubmed/22915533
https://www.ncbi.nlm.nih.gov/pubmed/22915533
https://www.ncbi.nlm.nih.gov/pubmed/19413999
https://www.ncbi.nlm.nih.gov/pubmed/19413999
https://www.ncbi.nlm.nih.gov/pubmed/27103338
https://www.ncbi.nlm.nih.gov/pubmed/27103338
https://www.ncbi.nlm.nih.gov/pubmed/27103338
https://www.ncbi.nlm.nih.gov/pubmed/15563869
https://www.ncbi.nlm.nih.gov/pubmed/15563869
https://www.ncbi.nlm.nih.gov/pubmed/15563869
https://www.ncbi.nlm.nih.gov/pubmed/6202005
https://www.ncbi.nlm.nih.gov/pubmed/6202005
https://www.ncbi.nlm.nih.gov/pubmed/6202005
https://www.ncbi.nlm.nih.gov/pubmed/9605127
https://www.ncbi.nlm.nih.gov/pubmed/9605127
https://www.ncbi.nlm.nih.gov/pubmed/9605127
https://www.ncbi.nlm.nih.gov/pubmed/9271080
https://www.ncbi.nlm.nih.gov/pubmed/9271080
https://www.ncbi.nlm.nih.gov/pubmed/9271080
https://www.ncbi.nlm.nih.gov/pubmed/16266402
https://www.ncbi.nlm.nih.gov/pubmed/16266402
https://www.ncbi.nlm.nih.gov/pubmed/16266402
https://www.ncbi.nlm.nih.gov/pubmed/17044845
https://www.ncbi.nlm.nih.gov/pubmed/17044845
https://www.ncbi.nlm.nih.gov/pubmed/17044845
https://www.ncbi.nlm.nih.gov/pubmed/17044845
https://www.ncbi.nlm.nih.gov/pubmed/19095725
https://www.ncbi.nlm.nih.gov/pubmed/19095725
https://www.ncbi.nlm.nih.gov/pubmed/19095725
https://www.ncbi.nlm.nih.gov/pubmed/19095725


Citation: Taengsakul N, Saikaew T, Chaiaroon N, Urasuk T, Panoi A, et al. (2019) The Matter of Inflammatory Responses in Endovenous Radiofrequency Abla-
tion and Conventional Venous Stripping. J Angiol Vasc Surg 4: 021.

• Page 7 of 8 •

J Angiol Vasc Surg ISSN: 2572-7397, Open Access Journal
DOI: 10.24966/AVS-7397/100021

Volume 4 • 100021

 
 
 
 
 
 
 
 

37. Han KH, Hong KH, Park JH, Ko J, Kang DH, et al. (2004) C-reactive 
protein promotes monocyte chemoattractant protein-1--mediated chemo-
taxis through upregulating CC chemokine receptor 2 expression in human 
monocytes. Circulation 109: 2566-2571.

38. Gerhartz C, Dittrich E, Stoyan T, Rose-John S, Yasukawa K, et al. (1994) 
Biosynthesis and half-life of the interleukin-6 receptor and its signal trans-
ducer gp130. Eur J Biochem. 223: 265-274.

39. Kuribayashi T (2018) Elimination half-lives of interleukin-6 and cyto-
kine-induced neutrophil chemoattractant-1 synthesized in response to in-
flammatory stimulation in rats. Lab Anim Res 34: 80-83.

40. Kheirelseid EAH, Crowe G, Sehgal R, Liakopoulos D, Bela H, et al. 
(2018) Systematic review and meta-analysis of randomized controlled tri-
als evaluating long-term outcomes of endovenous management of lower 
extremity varicose veins. J Vasc Surg Venous Lymphat Disord 6: 256-270.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

41. Proebstle TM, Alm J, Göckeritz O, Wenzel C, Noppeney T, et al. (2011) 
Three-year European follow-up of endovenous radiofrequency-powered 
segmental thermal ablation of the great saphenous vein with or without 
treatment of calf varicosities. J Vasc Surg 54: 146-152.

42. Healy DA, Kimura S, Power D, Elhaj A, Abdeldaim Y, et al. (2018) A 
Systematic Review and Meta-analysis of Thrombotic Events Following 
Endovenous Thermal Ablation of the Great Saphenous Vein. Eur J Vasc 
Endovasc Surg 56: 410-424.

43. Sermsathanasawadi N, Pitaksantayothin W, Puangpunngam N, Chinsak-
chai K, Wongwanit C, et al. (2018) Incidence, Risk Factors, Progression, 
and Treatment of Endovenous Heat-Induced Thrombosis Class 2 or Great-
er After Endovenous Radiofrequency Ablation. Dermatol Surg 1-8.

http://doi.org/10.24966/AVS-7397/100021
https://www.ncbi.nlm.nih.gov/pubmed/15136507
https://www.ncbi.nlm.nih.gov/pubmed/15136507
https://www.ncbi.nlm.nih.gov/pubmed/15136507
https://www.ncbi.nlm.nih.gov/pubmed/15136507
https://www.ncbi.nlm.nih.gov/pubmed/8033901
https://www.ncbi.nlm.nih.gov/pubmed/8033901
https://www.ncbi.nlm.nih.gov/pubmed/8033901
https://www.ncbi.nlm.nih.gov/pubmed/29937915
https://www.ncbi.nlm.nih.gov/pubmed/29937915
https://www.ncbi.nlm.nih.gov/pubmed/29937915
https://www.ncbi.nlm.nih.gov/pubmed/29292115
https://www.ncbi.nlm.nih.gov/pubmed/29292115
https://www.ncbi.nlm.nih.gov/pubmed/29292115
https://www.ncbi.nlm.nih.gov/pubmed/29292115
https://www.ncbi.nlm.nih.gov/pubmed/21439757
https://www.ncbi.nlm.nih.gov/pubmed/21439757
https://www.ncbi.nlm.nih.gov/pubmed/21439757
https://www.ncbi.nlm.nih.gov/pubmed/21439757
https://www.ncbi.nlm.nih.gov/pubmed/29895399
https://www.ncbi.nlm.nih.gov/pubmed/29895399
https://www.ncbi.nlm.nih.gov/pubmed/29895399
https://www.ncbi.nlm.nih.gov/pubmed/29895399
https://www.ncbi.nlm.nih.gov/pubmed/30550518
https://www.ncbi.nlm.nih.gov/pubmed/30550518
https://www.ncbi.nlm.nih.gov/pubmed/30550518
https://www.ncbi.nlm.nih.gov/pubmed/30550518


Herald Scholarly Open Access, 2561 Cornelia Rd, #205, Herndon, VA 20171, USA.
Tel: +1-646-661-6626; E-mail: info@heraldsopenaccess.us

http://www.heraldopenaccess.us/

Submit Your Manuscript: http://www.heraldopenaccess.us/Online-Submission.php

Journal of Anesthesia & Clinical Care

Journal of Addiction & Addictive Disorders

Advances in Microbiology Research

Advances in Industrial Biotechnology

Journal of Agronomy & Agricultural Science

Journal of AIDS Clinical Research & STDs

Journal of Alcoholism, Drug Abuse & Substance Dependence

Journal of Allergy Disorders & Therapy

Journal of Alternative, Complementary & Integrative Medicine

Journal of Alzheimer’s & Neurodegenerative Diseases

Journal of Angiology & Vascular Surgery

Journal of Animal Research & Veterinary Science

Archives of Zoological Studies

Archives of Urology

Journal of Atmospheric & Earth-Sciences

Journal of Aquaculture & Fisheries

Journal of Biotech Research & Biochemistry

Journal of Brain & Neuroscience Research

Journal of Cancer Biology & Treatment

Journal of Cardiology: Study & Research 

Journal of Cell Biology & Cell Metabolism

Journal of Clinical Dermatology & Therapy

Journal of Clinical Immunology & Immunotherapy

Journal of Clinical Studies & Medical Case Reports

Journal of Community Medicine & Public Health Care

Current Trends: Medical & Biological Engineering

Journal of Cytology & Tissue Biology

Journal of Dentistry: Oral Health & Cosmesis

Journal of Diabetes & Metabolic Disorders

Journal of Dairy Research & Technology

Journal of Emergency Medicine Trauma & Surgical Care

Journal of Environmental Science: Current Research

Journal of Food Science & Nutrition

Journal of Forensic, Legal & Investigative Sciences

Journal of Gastroenterology & Hepatology Research

Journal of Gerontology & Geriatric Medicine 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

Journal of Genetics & Genomic Sciences

Journal of Hematology, Blood Transfusion & Disorders

Journal of Human Endocrinology

Journal of Hospice & Palliative Medical Care

Journal of Internal Medicine & Primary Healthcare

Journal of Infectious & Non Infectious Diseases

Journal of Light & Laser: Current Trends

Journal of Modern Chemical Sciences

Journal of Medicine: Study & Research

Journal of Nanotechnology: Nanomedicine & Nanobiotechnology

Journal of Neonatology & Clinical Pediatrics

Journal of Nephrology & Renal Therapy

Journal of Non Invasive Vascular Investigation

Journal of Nuclear Medicine, Radiology & Radiation Therapy

Journal of Obesity & Weight Loss

Journal of Orthopedic Research & Physiotherapy

Journal of Otolaryngology, Head & Neck Surgery

Journal of Protein Research & Bioinformatics

Journal of Pathology Clinical & Medical Research

Journal of Pharmacology, Pharmaceutics & Pharmacovigilance

Journal of Physical Medicine, Rehabilitation & Disabilities

Journal of Plant Science: Current Research

Journal of Psychiatry, Depression & Anxiety 

Journal of Pulmonary Medicine & Respiratory Research

Journal of Practical & Professional Nursing

Journal of Reproductive Medicine, Gynaecology & Obstetrics

Journal of Stem Cells Research, Development & Therapy

Journal of Surgery: Current Trends & Innovations

Journal of Toxicology: Current Research

Journal of Translational Science and Research

Trends in Anatomy & Physiology

Journal of Vaccines Research & Vaccination

Journal of Virology & Antivirals

Archives of Surgery and Surgical Education 
 
Sports Medicine and Injury Care Journal

International Journal of Case Reports and Therapeutic Studies
 

mailto:info@heraldsopenaccess.us
http://www.heraldopenaccess.us/
http://www.heraldopenaccess.us/journals/Anesthesia-&-Clinical-care/
http://www.heraldopenaccess.us/journals/Addiction-&-Addictive-Disorders/
http://www.heraldopenaccess.us/journals/Advances-in-Microbiology-Research/
http://www.heraldopenaccess.us/journals/Advances-in-Industrial-Biotechnology/
http://www.heraldopenaccess.us/journals/Agronomy-and-Agricultural-Science/
http://www.heraldopenaccess.us/journals/AIDS-Clinical-Research-&-STDs/
http://www.heraldopenaccess.us/journals/Alcoholism-Drug-Abuse-&-Substance-Dependance/
http://www.heraldopenaccess.us/journals/Allergy-Disorders-&-Therapy/
http://www.heraldopenaccess.us/journals/Alternative-Complementary-&-Integrative-Medicine/
http://www.heraldopenaccess.us/journals/Alzheimers-&-Neurodegenerative-Diseases/
http://www.heraldopenaccess.us/journals/Angiology-&-Vascular-Surgery/
http://www.heraldopenaccess.us/journals/Animal-Research-and-Veterinary-Science/
http://www.heraldopenaccess.us/journals/Archives-of-Zoological-Studies/
http://www.heraldopenaccess.us/journals/Archives-of-Urology/
http://www.heraldopenaccess.us/journals/Atmospheric-&-Earth-Sciences/
http://www.heraldopenaccess.us/journals/Aquaculture-&-Fisheries/
http://www.heraldopenaccess.us/journals/Biotech-Research-&-Biochemistry/
http://www.heraldopenaccess.us/journals/Brain-&-Neuroscience-Research/
http://www.heraldopenaccess.us/journals/Cancer-Biology-&-Treatment/
http://www.heraldopenaccess.us/journals/Cardiology-Study-&-Research/
http://www.heraldopenaccess.us/journals/Cell-Biology-&-Cell-Metabolism/
http://www.heraldopenaccess.us/journals/Clinical-Dermatology-&-Therapy/
http://www.heraldopenaccess.us/journals/Clinical-Immunology-&-Immunotherapy/
http://www.heraldopenaccess.us/journals/Clinical-Studies-&-Medical-Case-Reports/
http://www.heraldopenaccess.us/journals/Community-Medicine-&-Public-Health-Care/
http://www.heraldopenaccess.us/journals/Current-Trends-Medical-&-Biological-Engineering/
http://www.heraldopenaccess.us/journals/Cytology-&-Tissue-Biology/
http://www.heraldopenaccess.us/journals/Dentistry-Oral-Health-&-cosmesis/
http://www.heraldopenaccess.us/journals/Diabetes-&-Metabolic-Disorders
http://www.heraldopenaccess.us/journals/Dairy-Research-&-Technology/
http://www.heraldopenaccess.us/journals/Emergency-Medicine-Trauma-&-Surgical-Care/
http://www.heraldopenaccess.us/journals/Environmental-Science-Current-Research/
http://www.heraldopenaccess.us/journals/Food-Science-&-Nutrition/
http://www.heraldopenaccess.us/journals/Forensic-Legal-&-Investigative-Sciences/
http://www.heraldopenaccess.us/journals/Gastroenterology-&-Hepatology-Research/
http://www.heraldopenaccess.us/journals/Gerontology-&-Geriatric-Medicine/
http://www.heraldopenaccess.us/journals/Genetics-&-Genomic-Sciences/
http://www.heraldopenaccess.us/journals/Hematology-Blood-Transfusion-&-Disorders/
http://www.heraldopenaccess.us/journals/Human-Endocrinology/
http://www.heraldopenaccess.us/journals/Hospice-&-Palliative-Medical-Care/
http://www.heraldopenaccess.us/journals/Internal-Medicine-&-Primary-Healthcare/
http://www.heraldopenaccess.us/journals/Infectious-&-Non-Infectious-Diseases/
http://www.heraldopenaccess.us/journals/Light-&-Laser-Current-Trends/
http://www.heraldopenaccess.us/journals/Modern-Chemical-Sciences/
http://www.heraldopenaccess.us/journals/Medicine-Study-&-Research/
http://www.heraldopenaccess.us/journals/Nanotechnology-Nanomedicine-&-Nanobiotechnology/
http://www.heraldopenaccess.us/journals/Neonatology-&-Clinical-Pediatrics/
http://www.heraldopenaccess.us/journals/Nephrology-&-Renal-Therapy/
http://www.heraldopenaccess.us/journals/Non-Invasive-Vascular-Investigation/
http://www.heraldopenaccess.us/journals/Nuclear-Medicine-Radiology-&-Radiation-Therapy/
http://www.heraldopenaccess.us/journals/Obesity-&-Weight-Loss/
http://www.heraldopenaccess.us/journals/Orthopedic-Research-&-Physiotherapy/
http://www.heraldopenaccess.us/journals/Otolaryngology-Head-&-Neck-Surgery/
http://www.heraldopenaccess.us/journals/Protein-Research-and-Bioinformatics/
http://www.heraldopenaccess.us/journals/Pathology-Clinical-&-Medical-Research/
http://www.heraldopenaccess.us/journals/Pharmacology-Pharmaceutics-and-Pharmacovigilance/
http://www.heraldopenaccess.us/journals/Physical-Medicine-Rehabilitation-&-Disabilities/
http://www.heraldopenaccess.us/journals/Plant-Science-Current-Research/
http://www.heraldopenaccess.us/journals/Pulmonary-Medicine-&-Respiratory-Research/
http://www.heraldopenaccess.us/journals/Practical-&-Professional-Nursing/
http://www.heraldopenaccess.us/journals/Reproductive-Medicine-Gynaecology-&-Obstetrics/
http://www.heraldopenaccess.us/journals/Stem-Cells-Research-Development-&-Therapy/
http://www.heraldopenaccess.us/journals/Surgery-Current-Trends-&-Innovations/
http://www.heraldopenaccess.us/journals/Toxicology-Current-Research/
http://www.heraldopenaccess.us/journals/Translational-Science-and-Research
http://www.heraldopenaccess.us/journals/Trends-In-Anatomy-And-Physiology/
http://www.heraldopenaccess.us/journals/Vaccines-Research-&-Vaccination/
http://www.heraldopenaccess.us/journals/Virology-&-Antivirals/
http://www.heraldopenaccess.us/journals/Archives-of-Surgery-and-Surgical-Education/
http://www.heraldopenaccess.us/journals/Sports-Medicine-and-Injury-Care-Journal/
http://www.heraldopenaccess.us/journals/International-Journal-of-Case-Reports-and-Therapeutic-Studies/

