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Abstract
Background
Assessing patients’ quality of life has received increasing attention, mainly because questions have been
raised regarding the direct benefits of the treatment provided. Hence, clinical outcomes and quality of life
must be measured after chronic venous disease treatment. The primary objective of the study was to assess
the improvement in clinical outcome and improvement in quality of life using the revised venous clinical
severity score and chronic venous insufficiency questionnaire-14, respectively, in patients with varicose
veins undergoing Trendelenburg’s surgery and subfascial ligation of perforators. The secondary objective
was to identify the relationship between the revised venous clinical severity score and the chronic venous
insufficiency questionnaire-14 score.

Method
The present study is a single-center, prospective cohort study to assess the clinical improvement and quality
of life in patients with varicose veins undergoing Trendelenburg surgery and subfascial ligation of
perforators. All the study participants were evaluated preoperatively with the clinical, etiological,
anatomical, and pathophysiological stage of the disease, revised venous clinical severity score for the
clinical severity, and the chronic venous insufficiency questionnaire-14 questionnaire for the quality of life.
The study participants were reviewed 90 days after surgery and reassessed for clinical severity and quality of
life, both scores.

Results
Of the 87 screened varicose vein patients, 52 were included in the study. However, one patient was lost to
follow-up. There were 38 (74.5%) males and 13 (25.5%) females. There was a significant difference in the
preoperative and postoperative mean revised venous clinical severity score of the C3, C4, and C6 stages of
the disease (p-value = <0.01). There was a significant difference in the mean preoperative and postoperative
chronic venous insufficiency questionnaire-14 score in C3, C4, and C6 (p-value = <0.01). There was a
significant difference in the median preoperative and postoperative revised venous clinical severity score
(p-value = <0.01). There was a considerable difference in the mean preoperative and postoperative chronic
venous insufficiency questionnaire-14 score (p-value = <0.01). The correlation coefficient between the
preoperative chronic venous insufficiency questionnaire-14 score and the revised venous clinical severity
score was 0.26 (p-value = 0.58), and the correlation coefficient between the postoperative chronic venous
insufficiency questionnaire-14 score and the revised venous clinical severity score was 0.42 (p-value =
<0.01). 

Conclusion
Patients undergoing Trendelenburg’s surgery and subfascial ligation of perforators for varicose veins
significantly improved the clinical severity and quality of life. There was significant improvement among
the overall revised venous clinical severity score and chronic venous insufficiency questionnaire-14
score after surgery among the different clinical classes. There was no preoperative correlation between the
revised venous clinical severity score and the chronic venous insufficiency questionnaire-14 score. However,
there was a significant correlation between the postoperative revised venous clinical severity score and
chronic venous insufficiency questionnaire-14 score.

Categories: Family/General Practice, General Surgery, Healthcare Technology
Keywords: chronic venous disease, venous insufficiency, quality of life, trendelenburg’s surgery, varicose veins

1 1 1 1 1

1 1 1 1

1

 
Open Access Original
Article  DOI: 10.7759/cureus.41472

How to cite this article
Vemulakonda S, Kumbhar U, Prakash S, et al. (July 06, 2023) Effect of Trendelenburg’s Operation With Subfascial Ligation of Perforators in
Clinical Improvement and Quality of Life Among Patients With Varicose Veins. Cureus 15(7): e41472. DOI 10.7759/cureus.41472

https://www.cureus.com/users/168850-sri-hari-priya-vemulakonda
https://www.cureus.com/users/157726-uday-kumbhar
https://www.cureus.com/users/411528-sagar-prakash
https://www.cureus.com/users/108454-oseen-shaikh
https://www.cureus.com/users/42506-gopal-balasubramanian
https://www.cureus.com/users/34199-chellappa-vijayakumar
https://www.cureus.com/users/176948-abhinaya-reddy
https://www.cureus.com/users/161383-suresh-chilaka
https://www.cureus.com/users/344917-muhsina-kunjumohammed
https://www.cureus.com/users/161153-bhavana-katta


Introduction
Varicose veins (VV) are abnormally dilated tortuous superficial veins that can occur due to anatomical
abnormalities, congenital syndromes, or primary or secondary insufficiency. VV surgery is a standard,
elective general surgical procedure. There is still an ambiguity among surgeons regarding the treatment of
VV. Various modalities of treatments are available, ranging from conservative therapy to surgery [1,2].
Compression stockings, foam sclerotherapy, radiofrequency ablation, and endovenous laser therapy are
available for managing VV [3-10]. However, the gold standard treatment of VV still is surgical flush ligation
of the great saphenous vein and stripping incompetent veins with perforator ligation [11,12].

Assessing patients' quality of life has received increasing attention, mainly because questions have been
raised regarding the direct benefits of the treatment provided. Hence, clinical outcome and quality of life
(QoL) after chronic venous disease (CVD) treatment must be measured. Patient-completed tools mainly
focus on general morbidity or disease-specific morbidity. Physician-driven tools are based on their
observations, classifying the disease, and evaluating clinically relevant changes over time. A revised venous
clinical severity score (rVCSS) documents and evaluates CVD progression [13,14]. Chronic venous
insufficiency quality of life questionnaire (CIVIQ)-14 score is widely used to assess disease-specific QoL in
CVD [15,16].

Several studies were performed to evaluate clinical outcomes or QoL separately [17,18]. The effect of the
surgical procedure on the clinical outcome and QoL of a patient with CVD has been studied either from a
clinician's perspective or via questionnaires from a patient's perspective. However, it will be helpful if the
two scoring systems are compared and assessed regarding their correlation and agreement. There are no
studies in the past where rVCSS and CIVIQ-14 scores were used together to determine the clinical outcomes
and QoL in patients of CVD undergoing surgical treatment. In the present study, rVCSS and CIVIQ-14 are
evaluated together to demonstrate a positive effect on clinical outcomes and QoL in patients of VV
undergoing Trendelenburg's operation with subfascial ligation of perforators [19].

Materials And Methods
The study was conducted in the Department of Surgery, Jawaharlal Institute of Postgraduate Medical
Education and Research (JIPMER), Puducherry, India, from September 2019 to March 2020. It was approved
by the institute ethics committee (JIP/IEC/2019/257). The study was a prospective observational cohort
study of a single group of patients undergoing Trendelenburg’s surgery with subfascial perforator ligation
for VV. All patients of both genders above 18 years of age, with great saphenous VV planned for
Trendelenburg’s surgery with subfascial perforator ligation, were included in the study. Patients with
associated short saphenous VV, pregnancy, unfit for surgery, uncontrolled medical conditions with leg
edema, and those with a previous VV surgery or intervention were excluded from the study.

The sample size was estimated using the sample size formula for comparing more than two dependent
means. Over time, the minimum expected mean difference in the rVCSS and CIVIQ-14 score was two, with a
standard deviation (SD) of five [20]. The sample size was estimated at a 5% level of significance and 90%
power with an intraclass correlation of 0.90. The sample size was further inflated with an expected dropout
of 20%. The final sample size estimated for the study was 52. A convenient sampling technique was
followed.

Informed consent was obtained from patients. VV disease was classified as per clinical, etiological,
anatomical, and pathophysiological (CEAP) classification, and the patient underwent Trendelenburg’s
surgery with subfascial perforator ligation. On the day before surgery, the surgeon assessed the clinical
severity of the disease using rVCSS. The preoperative QoL was evaluated using the CIVIQ-14 questionnaire.
The patient filled out the questionnaire the day before the surgery. All patients underwent standard
Trendelenburg's surgery with subfascial ligation of leg perforators. All patients had the same perioperative
care. After the surgery, patients were discharged and reviewed in the outpatient department (OPD) after a
week. Patients were reviewed again after 90 days during their OPD follow-up, and the surgeon assessed the
postoperative clinical severity of the disease using rVCSS. Also, the post-operative QoL was evaluated using
the CIVIQ-14 questionnaire, which the patient filled out (Figure 1).
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FIGURE 1: Consolidated Standards of Reporting Trials (CONSORT)
diagram and allocation.
rVCSS: revised venous clinical severity score; CIVIQ-14: chronic venous insufficiency quality of life questionnaire-
14; OPD: Outpatient department; N: Total number of patients.

The data was collected in individual patient proforma and was entered systematically in a Microsoft Excel
sheet (Redmond, WA, USA). Statistical analysis determined the preoperative and postoperative rVCSS
pattern and CIVIQ-14 scores. The correlation between both scores was analyzed using Statistical Package for
the Social Sciences (SPSS) 19.0 software (IBM Corp., Armonk, NY, USA). The data on categorical variables,
such as gender, and clinical characteristics were expressed as frequency and percentages. The normal
distribution of data was tested using Kolmogorov-Smirnov (K-S) test. The data such as age, rVCSS, and
CIVIQ-14 score were expressed as mean with SD and median with range.

The change in the rVCSS and CIVIQ-14 scores were compared over time using one-way repeated measures of
analysis of variance (ANOVA). The linear relationship between rVCSS and CIVIQ-14 score was explained
using Spearman’s co-relational analysis. The changes in rVCSS and CIVIQ-14 scores over time between
different clinical and socio-demographic characteristics were explained using two-way repeated measures of
ANOVA. All statistical analysis was carried out at a 5% level of significance.

Results
A total of 87 patients with varicose veins were screened, and 52 patients fulfilling the inclusion criteria were
included in the study. One patient was lost to follow-up. Of the 51 patients, 38 (74.5%) were males and 13
(25.5%) were females. The mean (±SD) age among the study participants was 47.82 (±12.49) years. The
youngest patient was 24 years of age, and the eldest patient was 77 years. Maximum patients belonged to 51
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years to 60 years of age, and only one patient belonged to 71 years to 80 years of age (Table 1).

Age range (years) Number of patients (N)=51

20-30 6

31-40 9

41-50 13

51-60 17

61-70 5

71-80 1

TABLE 1: The distribution of age among the patients with varicose veins.
N: Number of patients.

The gender distribution among various CEAP classes had an equal distribution of males and females among
C2 class. There was a proportionate increase in the male patients compared to females in C3 class onwards
(Figure 2).

FIGURE 2: Gender distribution among the various Clinical, Etiological,
Anatomical, and Pathophysiological (CEAP) classes in patients with
varicose veins.
N: Number of patients.

We studied the preoperative and postoperative rVCSS among the different CEAP classes. There was a
significant difference in the preoperative and postoperative mean of the C3, C4, and C6 stages of the disease
(p-value = <0.01). The difference between the scores in the C2 stage could not be measured as only two
patients were present. It was observed that there was a significant improvement in the clinical outcomes
measured by the rVCSS. We compared the mean preoperative and postoperative CIVIQ-14 scores among the
different CEAP classes. There was a significant difference in the mean preoperative and postoperative scores
in C3, C4, and C6 (p-value = <0.01). The difference between the scores in the C2 stage could not be measured
as only two patients were present in this group (Table 2).
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CEAP
Stage

Preoperative

rVCSS$  
Postoperative rVCSS$

 

p

value#
Preoperative CIVIQ-14

score$  

Postoperative CIVIQ-14

score$  

p-

value#

C2EpAsPr* 6 ± 2.82 6 ± 4.24 NA 28.50 ± 9.19 14.50 ± 0.70 NA

C3EpAsPr 9.20 ± 1.30 4 ± 1.87 <0.01 32 ± 4.30 15.80 ± 2.68 <0.01

C4EpAsPr 10.97 ± 2.19 5.62 ± 2.32 <0.01 38.21 ± 9.68 19.66 ± 4.18 <0.01

C6EpAsPr 16.87 ± 3.81 7.40 ± 3.18 <0.01 42.80 ± 9.42 21 ± 6.25 <0.01

TABLE 2: The distribution of preoperative and postoperative revised venous clinical severity
score (rVCSS) and chronic venous insufficiency quality of life questionnaire (CIVIQ)-14 among the
different classes.
$Data presented as mean ± standard deviation; #Two-way ANOVA test; *Test of significance was not applied as the frequency was less; CEAP: Clinical,
Etiological, Anatomical, and Pathophysiological; rVCSS: revised venous clinical severity score; CIVIQ-14: chronic venous insufficiency quality of life
questionnaire 14; NA: Not applicable.

The comparison of the preoperative and postoperative rVCSS and CIVIQ-14 scores in patients with varicose
veins showed a significant difference in preoperative and postoperative rVCSS. There was a significant
difference in the mean (±SD) preoperative CIVIQ-14 score and the mean (±SD) postoperative CIVIQ-14 score
(p-value = <0.01). Thus, it was observed that there was a significant improvement in the overall (irrespective
of the disease stage) clinical outcomes and the QoL measured by rVCSS and CIVIQ-14 scores,
respectively (Table 3).

           Score Preoperative score Postoperative  score p-value

rVCSS [median (IQR) ] 11 (10,14) 6 (4,7) <0.01*

CIVIQ-14 score [mean± SD] 38.57 ± 9.71 19.47 ± 4.90 <0.01#

TABLE 3: The comparison of the preoperative and postoperative revised venous clinical severity
score (rVCSS) and chronic venous insufficiency quality of life questionnaire 14 (CIVIQ-14) scores
in the patients with varicose veins.

*Wilcoxon Signed Ranks test; #paired students t test; IQR: Interquartile range; SD: standard deviation; rVCSS: revised venous clinical severity score;
CIVIQ-14: chronic venous insufficiency quality of life questionnaire 14

The correlation coefficient between the CIVIQ-14 preoperative score and the rVCSS preoperative score is
0.26, a weak monotonic relationship. However, it was insignificant as the p-value was 0.58. The correlation
coefficient between the CIVIQ-14 postoperative score and the rVCSS postoperative score is 0.42, a moderate
monotonic relationship and significant (p-value = <0.01). Thus, there was no significant correlation
between the preoperative stage of the disease and the preoperative QoL. In contrast, there was a significant
correlation between the postoperative stage of the disease and the postoperative QoL measured by rVCSS
and CIVIQ-14 score, respectively (Table 4).
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Statistical test
CIVIQ-14 (Preoperative
score)

rVCSS  (preoperative
score)

CIVIQ-14  (Postoperative
score)

rVCSS  (postoperative
score)

Correlation
coefficient

1 0.26# 1 0.42#

p-value NA 0.58* NA <0.01*

TABLE 4: Correlation of preoperative and postoperative revised venous clinical severity score
(rVCSS) and chronic venous insufficiency quality of life questionnaire-14 (CIVIQ-14) score.

*spearman’s rank correlation test; #spearman’s rho; rVCSS: revised venous clinical severity score; CIVIQ-14: chronic venous insufficiency quality of life
questionnaire-14; NA: not applicable.

Discussion
Surgery for VV is the most common management mode of lower limb VV, especially in centers where
radiofrequency or laser ablation facilities are unavailable. VV have been classified traditionally using CEAP
classification [20,21]. There exist several recent studies on minimally invasive procedures to treat VV.
However, the open surgical method is still practiced in most surgical centers in India. Our study evaluated
the postoperative improvement of clinical outcomes evaluated by rVCSS and the QoL assessed by CIVIQ-14
score three months following Trendelenburg’s surgery and subfascial ligation of perforators. We assessed the
outcomes of surgery in 51 patients. There was a significant improvement in the overall clinical outcomes
and the QoL after the surgery.

In our study, most of the patients were male. Patients with high severity of the disease were also male
compared to females. These differences could be because most patients were of lower socioeconomic status,
and females of lower socioeconomic status were ignorant about the symptoms and were not willing for
surgery.

Kurz et al. conducted a multicenter cross-sectional study to evaluate the QoL in patients with VV, using
Short-Form Health Survey-36 (SF-36) and Venous Insufficiency Epidemiological and Economic Study on
Quality of Life/Symptoms (VEINES-QOL/SYM) scale [22]. They included 1054 patients with VV. They were
staged using CEAP grading, and 34.8% of patients had C2 disease, 11.9% had C3 disease, 40.9% had C4
disease, 9.5% had C5 disease, and 2.9% had C6 disease. They reported a statistically significant difference in
all the scores (p-value = <0.01) among all the CEAP classes compared to the normal population without VV
[22]. In the present study, 3.9% of patients had C2 disease, 9.8% had C3, 56.9% had C4, and 29.4% had C6
disease. Compared to this study, most patients in our study had stage C4 disease. There was a significant
improvement in the postoperative clinical outcomes and QoL (p-value = <0.01).

Radak et al. used the numeric rating scale to study the relationship between pain and CEAP C categories of
CVD [15]. This scale ranged from zero to five units and assessed pain intensity. Almost 90.5% of the patients
with venous insufficiency reported pain in the lower limbs as their complaint. They found that the higher the
clinical stage, the more the occurrence of pain in those patients (p-value = <0.01) [15]. In the present study,
there was an increase in the rVCSS and CIVIQ-14 scores as the C class of the disease was increasing. This
increase might be due to the increased severity of the disease as the C class rises.

Starves et al. conducted an observational study with 45 patients who underwent VV surgery [23]. They
assessed and compared venous clinical severity score (VCSS) and CEAP clinical classes before surgery, six
weeks, and six months after surgery. Pre-procedure mean VCSS was 10.7, and the post-procedure VCSS was
7.6, which is statistically significant (p-value = <0.01). It was found that a correlation was present between
all the severity scores. Especially to mention a significant correlation between CEAP clinical stage and VCSS
[23]. Bountouroglou et al. compared the CEAP class, VCSS, and Aberdeen vein questionnaire (AVQ) between
ultrasound-guided foam sclerotherapy combined with saphenofemoral ligation compared to surgical
treatment of VV [24]. There was a significant decrease in scoring in both groups. There was a 46% decrease
at three months in the sclerotherapy group and 40% in the conventional surgery group [24]. In the present
study, the median preoperative rVCSS was 11. Surgery in the patients with VV significantly improved QoL as
the postoperative score significantly reduced, with a median score of 6 (p-value = <0.01). There is also a
significant difference in the preoperative and postoperative rVCSS in the different CEAP stages of the
disease (p-value = <0.01), suggesting improvement in the disease stage, like in previous studies.

Surgery in CVD has a significant improvement in the QoL. Baker et al. studied the QoL in 150 patients
undergoing surgery for VV, using the SF-36 health assessment questionnaire done before surgery, at one
month and six months postoperatively [25]. They found that all dimensions improved, besides social
function and health perception, within six months post-surgery, compared to preoperative values (p-value =
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<0.01). There was symptomatic improvement within one month after surgery, and further improvement was
present six months post-surgery (p-value = <0.05) [25]. In the present study, the mean preoperative CIVIQ-
14 score was 38. There was a drastic improvement in the postoperative score as the mean postoperative
CIVIQ-14 score reduced to 19, which is about a 50% reduction and is significant (p-value = <0.01). Our
results are like previous studies suggesting there is improvement in QoL in patients who underwent surgery.

Launois et al. studied the QoL in patients with C0 to C4 CEAP disease using the chronic venous insufficiency
questionnaire-20 (CIVIQ-20) questionnaire in 3956 patients [26]. They reported a statistically significant
difference in the QoL and CEAP stages of the disease (p-value = 0.0001). Radak et al. studied the QoL in
patients with CVD using the CIVIQ-14 questionnaire [15]. QoL was significantly reduced in CEAP class C0 to
C6 [15]. In our study, there is an increase in the CIVIQ-14 score with the higher CEAP stage, which signifies a
poor QoL with a severe disease stage. The present study shows no significant correlation between the
preoperative rVCSS and CIVIQ-14 score, showing that the disease significantly impacts the QoL (p-value =
0.58). However, it is of a lower clinical stage. There is a significant correlation between the clinician-graded
severity and the patient's QoL postoperatively, but it is not clinically relevant. Our study also observed that
patients perceive the same quality improvement in QoL with different (C3, C4, C6) clinical grades of disease
with surgical intervention (p-value = 0.58).

There are a few limitations of our study. The study was observational, and there was no control group. Due
to the low sample size of the study, the distribution of patients in different CEAP classes could have been
more stable. There were a significantly smaller number of patients (only two) in the C2 class of VV and no
patients under the clinical stage C5 of the disease. Hence, the effect of the surgery could not be assessed
statistically in the C2 and C5 clinical stages of the disease. It was impossible to measure the difference
between preoperative and postoperative rVCSS and CIVIQ-14 scores among these stages of the disease.
Hence, it is not easy to extrapolate the findings to the general population. Also, because of the less sample
size, there is a gender disparity, where male participants were almost twice as females. Recall bias could be
present as it was a questionnaire format, and few patients needed to be literate; this could have influenced
the scores.

Conclusions
In the present study, all patients undergoing Trendelenburg’s surgery and subfascial ligation of perforators
for varicose veins significantly improved the clinical severity and quality of life. There was significant
improvement among the overall rVCSS and CIVIQ-14 score after surgery among the different CEAP clinical
classes. Each of the parameters among both scores showed improvement postoperatively. There was no
preoperative correlation between the rVCSS and CIVIQ-14 score. However, there was a significant
correlation between the postoperative rVCSS and CIVIQ-14 score.
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