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The effect of laser wavelength on postoperative pain score in the
endovenous ablation of saphenous vein insufficiency

Enes Duman, Erkan Yildinm, Tongug Saba, Mehmet Oziilkii, Murat Gunday, Gokcen Coban

PURPOSE

Endovenous laser ablation has replaced surgical methods in
the treatment of saphenous insufficiency. The aims of this
study were to compare the effectiveness of 1470- and 980-
nm wavelength (WL) laser systems, to compare the postop-
erative complication rates, and to determine the effect of
laser WL on postoperative pain scores.

MATERIALS AND METHODS

Between October 2010 and November 2011, 79 consecutive
patients with saphenous vein insufficiency were examined.
The patients who received the 980-nm treatment were de-
fined as Group 1; 54 extremities of 47 patients were treated
in this group. The patients who received the 1470-nm treat-
ment were defined as Group 2; 36 extremities of 32 patients
were treated in this group.

RESULTS

Early technical success was 100% in both groups. Both major
and minor complications were seen in Group 2. The compli-
cations in Group 1 were mostly major; however, three minor
complications were reported in this group. The complication
rates of the two groups were not significantly different. There
was no statistically significant difference between the pain
scores of the two groups.

CONCLUSION

Early postoperative pain was the major factor that impaired
quality of life. There was no relationship between the postop-
erative pain scores and laser WL or energy density. The laser
WL did not affect technical success or occurrence of compli-
cations. Use of a suitable energy density resulted in complete
occlusion in all patients with saphenous vein insufficiency.
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ower extremity venous insufficiency is a very common medical

condition that affects approximately 25% of females and 15% of

males (1). Great saphenous vein reflux is the most common un-
derlying cause of symptomatic varicose veins. Other causes are reflux
in other truncal veins, such as the small saphenous vein, the anterior
or posterior thigh circumflex vein, the Giacomini vein, and perforating
veins. Treatment options for varicose veins include conservative man-
agement, minimally invasive procedures, and surgery.

In 1999, Salat (2) first reported the delivery of endoluminal laser ener-
gy with an 810-nm diode laser for the treatment of varicose veins. Early
success with this device prompted development of other devices that sup-
plied wavelengths (WLs) more specific to the hemoglobin chromophore
(810-, 940-, and 980-nm devices) in an effort to achieve 100% saphenous
vein closure (2-7). In contrast to these laser systems, the 1320- and 1470-
nm WL laser systems affect interstitial water (8, 9). Goldman (6) intro-
duced the 1320-nm WL, which better exploits water as the energy-absorb-
ing molecule. Two comparative studies indicated that patients treated
with water-specific laser WLs reported less postoperative pain, used less
painkillers, and were less likely to have ecchymosis (8, 10).

There is increasing focus on reducing postoperative pain and bruis-
ing, while maintaining high saphenous vein ablation rates. Because the
1470-nm WL is absorbed by water at a level 40-times more than the
980-nm WL, the manufacturer hypothesized that it would more readily
target the vein wall and more readily ablate veins at lower energy den-
sities, with fewer side effects. The most common side effects seen with
all laser types are bruising, localized pain, indurations, discomfort along
the treated vein, and superficial phlebitis (11).

The aims of this study were: to compare the effectiveness of the 1470-
nm and 980-nm WL laser systems, to compare the postoperative com-
plication rates associated with these systems, and to determine the effect
of laser WL on postoperative pain scores.

Materials and methods

Between October 2010 and November 2011, 79 consecutive patients
who had saphenous vein insufficiency were studied. The patients were
divided into two groups; those treated with the 980-nm WL laser system
were defined as Group 1 and the patients treated with the 1470-nm WL
laser system were defined as Group 2. In Group 1, 54 extremities of 47
patients (32 females, 15 males) were treated with the 980-nm WL laser
system. The patients were 18-64 years of age (mean age, 42.03+11.81
years). In Group 2, 36 extremities of 32 patients (22 females, 10 males)
were treated with the 1470-nm WL laser system. They were 25-76 years
of age (mean age, 44.21+12.44 years).



All  endovenous laser ablation
(EVLA) procedures were performed
under tumescent anesthesia in an out-
patient setting. First, the patients were
covered in a standard sterile fashion.
The saphenous vein was then punc-
tured (below the knee in all patients)
using a 21 G needle under ultrasonog-
raphy (US) guidance. A 0.018-inch
guidewire was inserted into the saphe-
nous vein, and a laser fiber was placed
1-2 cm distal to the saphenofemoral
or saphenopopliteal junction. A tu-
mescent anesthetic solution (15 cc 2%
prilocaine, 10 cc 8.4% sodium bicar-
bonate, 0.5 mg adrenalin diluted in
500 cc physiological saline solution)
was injected using a pump in 32 pa-
tients, and using a pressured blood
sock in 47 patients.

The parameters of the laser system
(Gigaa 980 nm, Vari-Lase Endovenous
Laser System, Vascular Solutions Inc.,
Sycamore Court, Minneapolis, USA)
for Group 1 were adjusted to 14 W,
continuous mode. The fiber retrieval
rate was 6-9 s, and a ~80-100 Joule (J)/

Table 1. Pain score of extermities in
Groups 1 and 2

Group 1 Group 2
Pain score (n=54) (n=36)
Median 25 2.0
Range 0-8 0-8

cm energy density was delivered. For
Group 2, the parameters for the laser
system (VenaCure® 1470, AngioDy-
namics Inc., Latham, New York, USA)
were 10 W, continuous mode. The fi-
ber retrieval rate for this system was
4-6 s, and a ~40-60 J/cm energy densi-
ty was delivered. The total laser energy
amounts and ablated saphenous vein
lengths were recorded for all patients.
Foam scleroteraphy was applied con-
currently with the EVLA procedure in
18 patients, and in a subsequent ses-
sion in 24 patients.

All patients wore Class II (20-30
mmHg) compression stockings for
one month. An analgesic and anti-in-
flammatory drug (diclofenac sodium
75 mg) was prescribed for one week.
Patients were evaluated at one week,
and one, three, and six months af-
ter the procedure. The efficacy of the
treatment, side effects, adverse events,
and recurrence were evaluated by clin-
ical examination and Doppler US. Pain
scores were recorded (Table 1) accord-
ing to the visual pain scale. Erythema,
localized cellulites, superficial throm-
bophlebitis, and localized hypoesthe-
sia were accepted as minor complica-
tions.

The study protocol was approved
by the local ethics committee, and in-
formed consent was obtained from all
patients.

Table 2. Comparison of lenght and CEAP scores in Groups 1 and 2

Group 1 Group 2 P2
(n=54) (n=36)
Length (cm) 35.248.7 33.75+13.1 0.818
Complication 5.5% 0.0% 0.547
CEAP score 2.1610.64 2.21+0.64 0.348

?Fisher’s exact test.
CEAP clinical-etiology-anatomic-pathophysiologic.
Data are given as meanztstandard deviation or %.

Table 3. Comparison of age, pain scores, and energy density (J/cm) in Groups 1 and 2

Group 1 Group 2 pa
(n=54) (n=36)
Age (years) 42.03+11.81 44.21+£12.44 0.445
Pain score 3.25+2.42 3.45+2.30 0.717
Energy density (J/cm) 101.82+15.63 52.39+7.02 <0.001

aStudent test for equality of variances.
Data are given as meanztstandard deviation.
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Statistical analysis

Continuous variables are expressed
as meanztstandard deviation or median
(minimum-maximum) while categori-
cal variables were expressed as frequen-
cy and percentage values. Power anal-
ysis was performed with a sample size
test. The analysis indicated that a 20%
change in the pain score was consid-
ered clinically important. For a=0.05
and p=0.20 values and 95% confidence
bounds, the adequate subject count
was calculated to be 29. According to
this sample size, the statistical power
was 0.958. Continuous variables were
compared between groups by using
Mann-Whitney test or independent
samples t test. Relationship between
continuous variables were investigat-
ed by using correlation analysis, and
Pearson correlation coefficient was
computed. Statistical analyses were
performed using a computer software
(Statistical Package for Social Sciences,
version 13.0, SPSS Inc., Chicago, Illi-
nois, USA). Significance level was set at
P <0.05.

Results

Early technical success was 100%
for both groups. Three minor compli-
cations occurred in three Group 1 pa-
tients: one localized thrombophlebitis,
and two below-the-knee localized hy-
poesthesia. However, the complication
rates of the two groups were not signifi-
cantly different. Also, the ablated vein
lengths and CEAP scores (nonhomogen
parameters) of the two groups were not
significantly different (Table 2).

The homogen parameters (mean ages,
gender, mean pain score values, mean
energy density) of the two groups along
with technical success, pain scores, and
complication rates are shown in Table
3. The mean scores of Groups 1 and 2
were 3.25+2.42 and 3.45+2.30, respec-
tively. There was no statistically signifi-
cant difference between the pain scores
of the two groups. The mean laser en-
ergy amount was 101.82+15.63 J/cm
for Group 1, and 52.39+7.02 J/cm for
Group 2. There were no statistically sig-
nificant differences between the homo-
gen parameters of the two groups, ex-
cept for the mean laser energy amount
per cm (Table 3).

Pearson correlation analysis showed
no correlation between complications
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Table 4. Comparison of different energy density levels in terms of pain score, complication

rates, and technical success

Energy density
>66 |/cm <65 |/cm
(n=29 extremities) (n=55 extremities)
Pain score 2.81£2.132 3.54+2.41
Complications 0.0% 5.5%
Technical success 100% 100%

P =0.507, chi-square test.
Data are given as meanzstandard deviation or %.

and ages, saphenous vein length, gen-
der, or laser energy amount per cm.

When the patients were divided into
two groups according to laser energy
(=65 J/cm for Group 1, and =66 J/cm
for Group 2), the correlation analysis
showed no statistically significant re-
lationship between complication rates
and technical success. Although the
pain scores were higher in Group 2,
the difference was not statistically sig-
nificant (Table 4).

Discussion

EVLA and foam scleroteraphy have
replaced surgical methods for the
treatment of saphenous insufficiency
(12-16). Tumescent anesthesia is one
of the most important factors that af-
fect the success of the EVLA procedure
(16, 17). Bruising, tenderness, and pain
are usually seen in the first one or two
weeks after EVLA treatment. Anti-in-
flammatory drugs and compression
stockings reduce these minor complica-
tions (18). The other important factor
in EVLA treatment is the energy density
(8, 10). Use of various amounts of en-
ergy has been suggested. Timperman et
al. (19) reported that 80/cm™! or greater
should be applied for successful treat-
ment. They emphasized that the higher
amount is effective and safe for EVLA
treatment. Theivacumar et al. (20) re-
ported that the energy amount is the
main parameter that affects treatment
success, and that 60/cm™ or greater
should be used for successful treatment.
In contrast, Kim et al. (21) reported
100% technical success using 35.16/
cm™ in 34 patients. In our study, the
patients were treated using 103/cm™
energy from a 980-nm WL laser system
and 52 J cm™! energy from a 1470-nm
WL laser system. We achieved complete
occlusion of the saphenous veins in all

patients in both groups. Although the
treatment success depends on the en-
ergy density, the energy density differs
according to laser WL.

Postoperative pain during the first
one or two weeks was the most im-
portant factor that affected the quality
of life. Several articles report that the
quality of life was higher and minor
complications were less likely when
1470-nm WL laser systems were used
instead of 980-nm WL laser systems.
Doganci and Demirkili¢ (22) compared
prospectively 30 patients who received
980-nm and 1470-nm laser treatments.
They reported that the quality of life
was higher and minor complication
rate was lower in patients treated with
the 1470-nm WL 1 aser systems. Almei-
da (17) reported lower postoperative
pain scores, ecchymosis, and paresthe-
sia in patients treated with the 1470-
nm WL laser system. In our study,
the mean postoperative score was
3.25+2.42 with the 980-nm WL laser
system, and 3.45+2.30 with the 1470-
nm WL laser system. A 20% (2-point)
difference in the pain score is in our
view clinically significant. Although
pain scores were slightly lower with
the 1470-nm WL laser system, there
was no statistically significant differ-
ence between the two laser systems.
Both major and minor complications
were seen in Group 2 (1470-nm WL).
The complications that arose in Group
1 (980-nm WL) were mostly major;
however, three minor complications
were reported. Overall, there was no
statistically significant difference be-
tween the two laser systems regarding
complications.

Pannier et al. (23) performed 100
EVLA procedures (108 vena safena
magna, 26 vena safena parva) using
1470-nm WL laser treatment. They
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reported that the paresthesia rates in-
creased significantly when 100/cm™" or
higher energy density was used. In our
study, we saw paresthesia in two pa-
tients treated with the 980-nm WL; the
mean laser energy densities in these pa-
tients were 98 and 110/cm~'. However,
we did not see paresthesia with use of
the 1470-nm WL, despite use of higher
energy amounts and below-the-knee
puncture. Additionally, independent
of the type of laser system used, the
patients were divided into two groups
according to laser energy per cm (<65
J for Group 1, and =66 ] for Group 2).
Statistical analyses showed that there
was no relationship between energy
amount and complication rate. Thus,
our results suggest that energy amount
is not a unique determinant of either
the occurrence of complications or
postoperative pain. If a suitable energy
density (100/cm™ for 980-nm WL la-
ser systems, and 50/cm! for 1470-nm
WL laser systems) is delivered, then
tumescent anesthesia quality and the
pull-back rate of the laser fiber are the
main factors affecting complication ra-
tios and pain scores.

In conclusion, EVLA is an effective
and safe procedure for the treatment
of saphenous vein insufficiency. Early
postoperative pain was the major fac-
tor that impaired quality of life. There
was no relationship between postoper-
ative pain scores, laser WL, or energy
density. Additionally, laser WL did not
affect the technical success or occur-
rence of complications. Use of a suit-
able energy density (100/cm! for 980-
nm WL laser systems, and 50/cm™ for
1470-nm WL laser systems) resulted in
complete occlusion in all patients.
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