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Abstract: Superficial thrombophlebitis (STP) is an inflammation of superficial veins with associated venous thrombosis. It
is a benign condition usually and can be managed with a conservative approach with non-steroidal anti-inflammatory drugs
(NSAIDs) and warm compression. When STP is associated with high-risk medical conditions such as cancer and
chemotherapy, fatal complications such as pulmonary embolism (PE) and deep venous thrombosis (DVT) may ensue. The
severity of thromboembolic complications of STP as well as the multiple common risk factors between DVT and STP has led
to further research interest in exploring the efficacy of anticoagulation treatment in DVT and STP. Traditionally, low molecular
weight heparin (LMWH) and warfarin have been used for the treatment of venous thromboembolism (VTE), but recently
direct oral Anticoagulants (DOACs) have emerged as a potential alternative considering better or equivalent efficacy, safety,
and ease of use compared to LMWH and warfarin. A few case reports have described the advancement of STP to PE in cancer
patients while on chemotherapy. We report a case of a 56-year old female with colon cancer on chemotherapy who developed
PE after two episodes of STP. We recommend that when cancer patients on chemotherapy develop STP, prophylactic use of
anti-coagulants should be considered to reduce the risk of serious complications.
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1. Introduction
Superficial veins are located just beneath the dermis and
when inflammation occurs, thrombi may develop and present
as superficial thrombophlebitis (STP) or superficial venous
thrombosis (SVT). The patient typically presents with painful
erythematous, warm, and tender cord-like lesions extending
along the vein with surrounding edema or pruritus [1]. STP
affects from 3 to 11% of the general population [2]. In the
US, the prevalence of STP is reported as 123,000 cases per
year by Conn et al [3]. Usually presenting in the lower
extremities, STP most often affects the tributaries of the great
saphenous vein. STP can advance into deep venous
thrombosis (DVT) or pulmonary embolism (PE) by
migration of a thrombus towards the deep veins at the

saphenopopliteal or saphenofemoral junction, especially, in
the hypercoagulable state [4, 5]. An earlier study showed that
43 out of 50 patients who had STP of the great saphenous
vein developed PE [6]. Management is usually conservative
mainly focusing on relieving the local symptoms with warmcompression and NSAIDs [7]. When it involves the main
trunk of the saphenous vein, it is treated more aggressively to
prevent proximal extension to the deep venous system [8].
Up to 40% of proximal DVT can convert to PE and around
70% of cases of PEs are associated with DVT in the lower
extremities [9]. Patients with hypercoagulability are more
likely to develop DVT compared to the general population
[10]. Hypercoagulability is commonly associated with
genetic disorders, medications, chemotherapy, malignancy,
and other medical conditions. Patients with cancer tend to
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produce fibrinolytic and pro-coagulants factors which can
lead to a hypercoagulable state [11]. There is a proven
association between STP and malignancy, like trousseau’s
syndrome seen in pancreatic cancer and Mondor disease [12].
Hence, patients with STP in the setting of malignancy should
be approached aggressively to prevent serious outcomes like
Venous-thromboembolism (VTE); i.e. DVT and PE. Anticoagulants are effective to both prevent and treat VTE.
Warfarin and low-molecular-weight heparin (LMWH) are
traditional agents used for VTE treatment. However, direct
oral anticoagulants (DOACs) have been approved recently
due to their safety profile and reduced need for regular
check-ups compared to vitamin K antagonists.

2. Case Presentation
A 56 years old Caucasian female with a past medical
history of adenocarcinoma of the colon status post resection
on adjuvant chemotherapy presented to the emergency
department with right-sided chest pain. The patient had no
shortness of breath or other cardiac symptoms. The patient
was afebrile with a heart rate of 100, respiratory rate of 16,
and blood pressure of 115/81 mm Hg. Electrocardiogram did

not show significant acute ST-segment or T wave changes.
CT of the chest with contrast was significant for right upper
and lower lobe pulmonary embolism. 2 months prior to these
symptoms, the patient had finished her 2nd cycle of
chemotherapy with Capecitabine and developed right lower
extremity erythema and tenderness along the ankle and lower
inner leg. The patient was treated with conservative
management for STP with NSAIDs and reported resolution
of symptoms in 2 days. However, after the patient’s next
chemotherapy cycle, she developed similar symptoms.
Doppler ultrasound of the right lower extremity was
repeated, which demonstrated no intra-luminal filling defect
or evidence for DVT. The patient was started on low-dose
Aspirin. Approximately 11 days later, after another cycle of
chemotherapy, the patient presented with acute pulmonary
embolism. A trans-thoracic echocardiogram demonstrated
normal left ventricular function with no evidence of right
heart strain. The patient was started on Apixaban – a DOAC
agent. Repeat chest CT with contrast was performed after a
month which revealed resolution of pulmonary embolism as
shown in images below. The patient completed her remaining
chemotherapy cycles successfully without recurrence of
VTE.

Figure 1. Image A. CT chest with contrast (Coronal view): Arrow shows the presence of Right Lower Lobe PE. Image B. CT chest with contrast (Coronal
view): Arrow shows resolution of Right Lower Lobe PE. Image C. CT chest with contrast (Coronal view): Arrow shows the presence of Right Upper Lobe PE.
Image D. CT chest with contrast (Coronal view): Arrow shows resolution of Right Upper Lobe PE.

3. Discussion
Superficial thrombophlebitis (STP) can be described as an

inflammatory reaction along the course of a superficial vein
with partial occlusion of the lumen from the thrombus. The
factors that are critically important in the development of
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STP include Virchow’s triad: hypercoagulability, static blood
flow, and endothelial injury [13]. A varicose vein is one of
the most common causes of STP, and it can lead to stasis,
inflammation, and thrombosis because of its dilatation and
tortuosity. Other causes are Traumas, injection of irritants,
immunological diseases (Lemièrre, Trousseau, or Mondor
syndromes),
or
inflammatory
diseases
such
as
thromboangiitis obliterans [14]. It has been considered a
benign medical condition and is usually managed
conservatively
without
systemic
anticoagulation.
Occasionally, there could be more serious implications of
STP. Previous research has shown that 10% to 17% of
patients could develop pulmonary embolism as a result of
STP near the saphenofemoral junction [15]. Another study
validates this finding and suggested that 33% of patients with
STP of a greater saphenous vein (thigh), without apparent
concurrent deep venous thrombosis, could progress to
pulmonary embolism [8]. In selected patients, STP may not
be a benign condition [16].
Many factors affect the risk of STP progression to VTE,
including age, sex, location (above-knee or below-knee),
overall health condition, medications, and a coagulation
profile [11, 15, 17]. Literature also showed that 12% to 40%
of cases of STP are associated with occult deep venous
thrombosis (DVT) and PE [10, 18]. The risk of PE is similar
to that of DVT, especially if STP is present within 3 cm from
a saphenofemoral junction, and the study recommends
considering anticoagulation in such cases (Evidence level
2B) [19, 20]. Though SVT is a straightforward clinical
diagnosis, supplementary investigations are required to
confirm the extension of thrombus and possible
thromboembolic
complications.
To
avoid
these
complications, it is crucial to implement effective diagnostic
and
therapeutic
strategies
quickly.
Compressive
ultrasonography could be considered in high-risk patients
with increasing evidence of association with concomitant
DVT or PE [21, 22, 5]. D-dimer testing has a limited role in
detecting STP. It can be inconsistently increased in SVT, and
cannot be used to differentiate between isolated STP and
DVT [21]. Therefore, a non-invasive diagnostic method like
doppler ultrasound has been recommended in patients with
STP to rule out occult DVT [18].
Superficial thrombophlebitis can also be associated with
malignancy affecting the balance between coagulation and
fibrinolysis [23]. Among 60 to 70% of cases of STP
involving the great saphenous vein that is not varicose, 5 to
13% of cases may be associated with cancer [24-27]. STP is
most commonly associated with adenocarcinoma of the
pancreas, colon cancer, breast malignancies, hematological
malignancies, and skin cancer. [21, 28] In cancer, tumors can
compress veins, and resulting in venous stasis can also
increase the risk of thrombosis. Cancer patients are twice at
risk of developing lower limb DVT, and a four-fold risk of
growing post-operative PE than non-cancer patients [29, 30].
VTE is the second commonest cause of mortality in cancer
patients [31]. There have been increasing incidences of
thromboembolic deaths in cancer, especially carcinoma of
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the pancreas (mucinous), lung, and gastrointestinal tract as
shown by many postmortem studies [32]. Tumor cells
produce pro-coagulant factors that can trigger the coagulation
cascade or indirectly, increase the thrombogenic properties of
the different components of blood. Apart from cancer itself,
its treatment modalities including surgery, hormonal therapy,
cytotoxic chemotherapy can initiate clotting activation and
pose a risk for VTE [33-37]. Chemotherapy itself can
accelerate the likelihood of developing thromboembolic
events, especially in patients with venous catheters [17].
The STP treatment goals are a) symptomatic relief (reduce
inflammation of an affected vein and surrounding tissue); b)
prevent extension of thrombus along with the superficial vein
system and/or into the deep system; c) prevent recurrence,
and d) prevent thromboembolic complications (DVT and
PE). Multiple case studies have suggested that STP should be
managed cautiously when associated with high-risk factors
such as STP at or near a saphenous-femoral junction or in
cancer patients on chemotherapy [15, 17]. Treatment options
ranging from nonpharmacological advice (walking, rest in
the Trendelenburg position), topical treatments (warm
compressions, anti-inflammatories, and elastic compression),
systemic (anti-inflammatories, heparins, vitamin K
antagonists, factor Xa inhibitors, and direct thrombin
inhibitors), to surgical interventions (ligature of the great
saphenous and saphenectomy). Of note, endogenous heparin
plays an important role in cancer-associated thrombosis.
Overexpression and secretion of heparanase (an enzyme that
degrades heparin) by tumor cells culminates into endogenous
heparin degradation and hypercoagulability. [38]
Pharmacological management options for VTE include
unfractionated heparin, LMWHs, coumadin, fondaparinux
(an indirect synthetic inhibitor of activated factor Xa), and
DOACs, including; dabigatran (direct thrombin inhibitors),
and apixaban, edoxaban, and rivaroxaban (direct factor Xa
inhibitors) [39, 40]. LMWH had shown an advantage over
oral coumadin derivative in terms of efficacy, recurrence of
VTE, and a risk of bleeding in patients with cancer and acute
VTE [41]. The heparanase-inhibiting function leverages this
advance to LMWH [46]. LMWH is considered the current
standard-of-care treatment for cancer-associated VTE [47].
Multiple studies have shown mortality benefits of using
heparin and LMWH for VTE in cancer patients [41, 42, 44,
45]. The American College of Chest Physicians (ACCP)
consensus guidelines recommend prophylactic use of
fondaparinux or LMWH for 45 days in patients with STP of
at least 5 cm in length, specifically in the lower extremities.
Literature also suggested the use of Fondaparinux over
prophylactic LMWH considering higher quality evidence
[43]. Co chrane’s review published in 2018 suggested that
high-risk patients (STP proximal to the knee, at least 5 cm in
length, within 10 cm of the saphenofemoral junction, greater
saphenous vein involvement, the presence of severe
symptoms, active malignancy, previous STP/venous
thromboembolic disease or recent surgery) should receive
subcutaneous fondaparinux 2.5 mg per day for 45 days [1].
Recently, DOACs have been increasingly acknowledged as
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potential alternative to LMWH due to their effectiveness,
safety profile, and convenience- leading to greater
compliance. With DOACs, patients don’t need frequent
blood testing as they do with warfarin [46, 47]. One study
showed that DOACs such as Rivaroxaban as an effective and
safe anti-coagulant when considering major bleeding,
recurrence, and mortality [49, 50]. Recent meta-analysis also
showed superiority of DOACs in terms of treatment and
recurrence of VTE in cancer patients compared to LMWH
[50, 51]. Furthermore, cancer patients receiving
chemotherapy are specifically at high risk for VTE [52].
Their risk of developing VTE can be identified by The
Khorana risk score (KRS), a validated risk stratification tool
[23]. Studies showed that in high-risk patients (with a KRS
score of ≥2), apixaban and rivaroxaban reduce the incidence
of VTE [53, 54].
Further studies are needed to optimize the duration of the
new oral anti-coagulants class for the prevention of VTE in
patients with STP with the aforementioned risk factors.
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4. Conclusion
We report a case of superficial thrombophlebitis in a colon
cancer patient on chemotherapy who developed pulmonary
embolism during conservative treatment. Patients with
cancer, and those on chemotherapy, are at greater risk for
VTE and if they develop STP due to various medical
conditions, the chances of developing DVT and PE increase
significantly. Several case reports support the treatment with
anti-coagulant in these patients who develop STP to prevent
advancement to VTE. Thus, our case report suggests starting
an appropriate anticoagulant therapy such as LMWH,
warfarin, or DOACs as soon as possible to prevent
thromboembolic complications in these patients.
Future consideration: The use of DOACs can be employed
if future studies confirm their promise in the prophylaxis and
treatment of thromboembolic diseases in the setting of
malignancy.
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