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Abstract

Introduction

The saphenofemoral junction (SFJ) serves as a proximal link joining the superficial and
deep veins in the lower limbs. Its anatomical position is typically 2.5 cm inferior and 4
cm lateral to the pubic tubercle. This study reports an exceptional case wherein the SFJ
was found in the lower thigh.

Case presentation

A 24-year-old male presented with left leg pain and swelling for five years duration.
Clinically, the left lower limb showed noticeable varicose veins. The duplex ultrasound
showed several enlarged varicose veins, primarily around the knee. However, the SFJ
was observed roughly 15 cm below the pubic tubercle, with a reflux lasting more than
four seconds. The patient declined all therapy modalities, and regrettably, he was lost to
further follow-up.

Literature review

No prior reports were found in the literature describing such an abnormal positioning of
the SFJ approximately 15 cm below the pubic tubercle.

Conclusion

In conclusion, while the lower limb veins have various anatomical variations, locating
the SFJ in the mid-third of the thigh is rare and has not been documented in the literature.

1. Introduction

"varicose" is derived from the Latin term "varix" which signifies
"twisted" [2].

Varicose veins (VVs) are twisted or dilated veins typically
located in the legs, leading to feelings of discomfort and pain.
This condition ranks among the most prevalent issues affecting
the venous system in the lower extremities [1]. The word

Veins in the legs have valves situated at different points to stop
backward blood flow or reflux. The muscles in the lower limbs
aid in returning venous blood to the heart by acting as a muscular
pump, counteracting the pull of gravity. However, VVs typically
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arise due to valve failure and reflux, often affecting the great
saphenous or small saphenous veins (GSV). Various
pathophysiological mechanisms weaken the vein walls, leading
to the formation and progression of VVs [3].

The saphenofemoral junction (SFJ) is a proximal link
connecting the superficial and deep veins in the lower limb.
Among the primary superficial veins, the GSV extends from the
ankle to the groin along the inner aspect of the leg, and typically,
it directs its flow medially into the common femoral vein [4].

The location of the SFJ junction is typically described as being
2.5 cm inferior and 4 cm lateral to the pubic tubercle.
Understanding the anatomical variations in the SFJ and the
variations in the tributaries of the GSV is crucial not only for
traditional VV surgical procedures like stripping the GSV with
SFJ ligature but also for modern techniques such as thermal
ablation when reflux is present, to ensure the safe management
of the junction in the least invasive and most effective manner
possible [2,5].

This study reports a unique case of the SFJ being 15 cm distal to
the pubic tubercle within the mid-third of the left thigh. To the
best of our knowledge, the identification of the SFJ at such a
distance from the pubic tubercle has not been previously
documented in the literature. This report adheres to ethical
publishing standards by avoiding referencing predatory journals,
and it is structured following the CaReL guidelines [6].

2. Case Presentation
2.1. Patient information

A 24-year-old male presented with left leg pain and swelling for
five years duration. He had a history of polidocanol injection
three years ago for the management of varicose veins. The case
was a nonsmoker, and his past medical history was
unremarkable.

2.2. Clinical findings

Throughout the clinical assessment, notable findings included
prominent varicose veins in the left lower limb, while all vital
signs were within normal range. Apart from these observations,
the overall clinical examination was unremarkable.

2.3. Diagnostic assessment

A duplex ultrasound on the left lower limb indicated multiple
dilated varicose veins, predominantly around the knee. It also
revealed that the great saphenous vein (GSV) was entering the
superficial femoral vein at the site of the mid-third of the thigh,
making the SFJ approximately 15 cm distal to the pubic tubercle
with reflux lasting more than four seconds (Figure 1). In
addition, reflux lasting more than four seconds was also
observed at the SFJ.

2.4. Therapeutic intervention
The patient declined any form of treatment.

2.5. Follow-up and Outcome

The patient was lost to follow-up.

Figure 1: Longitudinal view of the mid-thigh SFJ in the
supine resting position. (a) Color Doppler image. (b)
Grey-scale image showing the superficial femoral artery
(blue circle), superficial femoral vein (red circle), GSV
(red arrow), and SFJ (green line).

3. Discussion

The VVs are a widespread medical issue, with prevalence
estimates ranging from 5% to 30% among adults. Symptoms in
patients often involve enlarged and twisted veins,
telangiectasias, and fine reticular varicosities [7]. However,
patients might express feelings of heaviness, aching, fatigue in
the extremities, or a burning sensation. In more severe cases,
symptoms may include thrombophlebitis, hyperpigmentation,
lipodermatosclerosis, ulceration, and bleeding from weakened
clusters of veins [7].

Factors that increase the risk of developing VVs include being
female, advancing age, a family history of the condition, obesity,
previous episodes of phlebitis, multiple pregnancies, and
prolonged periods of standing. Furthermore, behavioral factors
such as smoking, lack of physical activity, and diets low in fiber
have also been proposed as contributors to the condition [8].

The lower leg contains two venous systems: one superficial and
one deep. The superficial venous system facilitates drainage
from the skin and subcutaneous tissue. In contrast, the deep
venous system within the muscles is responsible for conveying
blood from the rest of the limb. Numerous connections, known
as perforators, link the two systems, facilitating the transfer of
blood from the superficial to the deep system. In the superficial
system, the prominent truncal veins are the great and small
saphenous veins that connect to the deep system through the SFJ
and saphenopopliteal junction, respectively. Skeletal muscle
contractions surrounding the veins are the primary driving force
for venous blood flow, acting as pumps to compress and empty
the veins. Valves exist in both venous systems to ensure one-
directional blood flow, specifically from the superficial to the
deep system, aiding blood circulation toward the heart and
counteracting the effects of gravity [4,9].

A hypothesis suggests that valvular dysfunction, leading to
reflux, is the primary pathological event in VVs. Reflux results
in blood stasis and increased venous pressure, damaging the vein
wall and causing weakness and dilation. This dilation further
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compromises valve function, perpetuating a cycle of
incompetence. Distal valves may also fail due to proximal reflux
and dilation, exacerbating the condition [9]. The present study
noted that the SFJ and saphenopopliteal junction exhibited
incompetence, with reflux lasting more than four seconds at each
intersection.

Various imaging methods are used to diagnose VVs.
Traditionally, invasive procedures like fluoroscopy and
phlebography were standard, but they are costly, non-portable,
and associated with complications. Consequently, they are
mainly used for deep vein treatments. In recent decades, duplex
ultrasound has become the preferred imaging tool for VV
diagnosis and monitoring.

Duplex ultrasound allows simultaneous evaluation of venous
anatomy and function. It is non-invasive, cost-effective,
portable, reproducible, and safe for prolonged use [10,11]. In
this study, a duplex ultrasound examination of the left lower
extremity revealed numerous enlarged VVs clustered around the
knee area. The management of VVs has undergone significant
evolution with the introduction of endovenous ablation, marking
a departure from open surgery, which had been the primary
treatment approach for over a century [12]. However, regardless
of the chosen method, predicting which patients develop severe
symptoms, complications, or experience recurrence after
treatment remains challenging. These challenges stem partly
from a limited understanding of the disease. For instance, VVs
recur in 20—40 % of patients post-surgery [13]. Recurrence has

been attributed to factors such as suboptimal surgical technique,
mainly when procedures are performed by surgical trainees,
existing anatomical variations, the intricate nature of the SFJ,
and disease progression [9]. In this study, the patient declined all
forms of treatment and, regrettably, was no longer under
observation.

Comprehending the anatomy of the SFJ and its variant veins is
crucial. This knowledge is essential for traditional VV surgical
procedures like stripping the GSV with SFJ ligature and modern
techniques such as thermal ablation when reflux is present [5].
The way the SFJ is marked on the body's surface varies in
contemporary texts on general surgery, vascular surgery, and
anatomy. Some sources indicate its position as either 3 or 3.5 cm
under and lateral to the pubic tubercle or nearly 4 cm inferior
and lateral to the pubic tubercle [14]. The femoral pulse, the
groin skin crease, and the general vicinity of the SFJ below the
medial end of the inguinal ligament have all been suggested as
a guide [15].

A literature review did not identify instances of such abnormal
positioning of the SFJ. Nonetheless, various reports on rare
anatomical variations of the thigh veins are documented in the
literature [16-22] (Table 1).

In a study by Riju R., 80 patients with primary VVs of the GSV
system, with or without complications, were included to
investigate the positioning of the SFJ relative to the pubic
tubercle. Among the participants, 50 were male, and 30 were
female. The mean distance of the SFJ was reported to be 2.7 cm

Table 1. Some rare anatomical variations of the lower limb veins have been documented in the literature.

;‘:rl}gfg,em] Sttyl;iy Gender (;?egaer) Reason of Evaluation Rare anatomical variations D;teet;t::in
Rajagopal et al. Case Male 51 Carcinoma of the penis with  Bilateral transposition of the Dissection
2013 [16] report metastasis to the inguinal femoral vessels in the femoral
lymph nodes triangle
Kurt et al. 2014 [17]  Case Female 47 Lower extremity venous The GSV emptied into the Doppler
report insufficiency SFV instead of the CFV. ultrasound
Quickert et al. 2018 Case Male 23 Lower extremity venous The GSV was situated Doppler
[4] report between the superficial ultrasound
femoral and profunda arteries
at the saphenofemoral
junction.
Marcucci et al. 2010  Case Female 47 insufficiency Complete transposition of the ~ Dissection
[18] report femoral artery and vein
Kalinin et al. 2023 Case Female 64 Primary symptomatic FT vessels in a single patient: Duplex
[19] report varicose veins of the left leg an unusual saphenofemoral ultrasound
junction on the right side,
duplication of the common
femoral vein on the left side,
and two trunks of the deep
femoral artery on both sides.
Kumar et al. 2017 Case Female N/A Pain in the lower limbs in bifurcated GSV encountered ~ Dissection
[20] report walking in
Padavinangadi et al. Case Male 60 N/A the right lower limb of an Dissection
2015 [21] report elderly male human cadaver
Mehandi et al. 2015 Case Male 60 Cadaveric dissection unilateral duplication of GSV  Dissection
[22] report with its morphological

CFV: common femoral vein, GSV: great saphenous vein, SFV: superficial femoral vein, FT: femoral triangle
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below (range 2.6-3 cm) and 3.0 cm lateral to the pubic tubercle
[15].

In another study conducted by Mirjalili et al., one hundred
healthy adults were scanned by an experienced sonographer to
map the SFJ using ultrasound accurately. The SFJ center was
bilaterally recorded to the most superficial point of the pubic
tubercle. The SFJ was successfully identified in all participants.
On average, its center was determined to be 2.4 + 0.6 cm lateral
(with a range of 1-4.5 cm) and 1 + 0.9 cm inferior to the pubic
tubercle (ranging from 2.5 cm above to 4 cm caudal to it). In
90% of lower limbs, the junction was inferior to the pubic
tubercle, while 10% was at or above that level [15].

Another study conducted by Manerikar et al. involving 50
patients revealed that, on average, the location of the SFJ was
approximately 2.24 + 0.55 cm below and 3.77 + 0.61 cm to the
side of the pubic tubercle as determined by duplex ultrasound
[2]. In contrast to the literature mentioned above, the current
report observed an atypical finding during duplex ultrasound of
the right lower limb in a 24-year-old male patient. The SFJ was
approximately 15 cm distal to the pubic tubercle in the mid-third
of the left thigh. To our knowledge, such a finding has not been
documented in the literature.

4. Conclusion

While the lower limb veins have various anatomical variations,
locating the SFJ in the mid-third of the thigh, is rare and has not
been documented in the literature.
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