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Abstract
Foot pain is common in daily clinical practice but thrombosis of the foot veins is rarely considered as a differential diagnosis. 
Several cases of plantar veins thrombosis are reported in literature but a detailed description of ultrasonographic findings in 
case of thrombosis of the dorsal venous arch of the foot is lacking. We report a case of ours with a thrombosis of the medial 
marginal vein and dorsal venous arch of the foot, showing its close anatomical relation with the extensor hallucis longus 
tendon.
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Introduction

Foot pain is common in clinical practice, but thrombosis of 
the foot veins is rarely considered as a differential diagno-
sis; moreover, in the pertinent literature, cases on plantar 
vein thrombosis are well described [1, 2], while data regard-
ing thrombosis of the medial marginal vein (MMV) and/or 
dorsal venous arch (DVA) are lacking. Known risk factors 
of foot vein thrombosis include recent surgery, paraneo-
plastic conditions, anticardiolipin antibody syndrome and 
local trauma or mechanical injuries [1, 2]. Thrombosis of 
the foot veins related to mechanical causes is more frequent 
at the level of the plantar veins, considering possible strain 
to the sole of the foot [1]. We report a case with a clinical 
scenario of nodularity on the dorsal foot and sonographic 

findings of superficial vein thrombosis mainly ascribed to 
local compression.

Case report

A 45-year-old man presented to our clinic for a mass located 
on the dorsal medial side of his right foot. The local swelling 
had increased progressively during the last 2 months after 
the positioning of a foot orthosis that was prescribed for a 
hallux valgus. He denied any major trauma and declared 
that local anti-inflammatory drugs and ice packs had been 
somewhat effective. A physical examination revealed a 2-cm 
superficial oval mass on the dorsal side of the right foot that 
extended obliquely from medial to lateral in the region of 
the cuneo-metatarsal joint. It was mildly painful to palpation 
and resisted dorsal flexion of the hallux. The patient denied 
any other pathology except for the hallux valgus. Based on 
the history and clinical findings, the patient was suspected 
to have a ganglion cyst, probably originating from a joint 
of midfoot that became painful due to excessive external 
compression by the orthosis. Before prescribing a tailored 
therapy, an ultrasound (US) examination was carried out to 
correctly evaluate the local nodularity [3].

The US examination was performed with a Toshiba Aplio 
500 and an 18–7 MHz multi-frequency transducer. The exam 
targeted the area of the palpable mass at the dorsal medial 
aspect of the midfoot.
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Grayscale and Color Doppler sonograms depicted a hypo-
echoic, non-compressible oval mass crossing the extensor 
hallucis longus (EHL) tendon in proximity to the Lisfranc 
joint, between the first metatarsal and the medial cuneiform 
bone, with no internal flow, as shown by the Color Doppler 
(Fig. 1). The mass was proximally in continuity with the 
MMV of the foot and distally with the DVA. A regular flow 
of the perforator (communicating) vein of first intermeta-
tarsal space, which connects the DVA with the medial end 

of the deep plantar venous arch, was demonstrated by Color 
Doppler.

Based on the clinical and sonographic findings, the pro-
posed diagnosis was superficial thrombosis of the MMV 
extending to the DVA of the foot due to mechanical com-
pression of the vessel between the EHL tendon and the foot 
orthosis.

The patient was referred to a vascular surgeon, who sug-
gested the use of compression stockings, comfortable shoes 

Fig. 1  A schematic drawing of the right foot a shows the anatomical 
location of the medial branch (v) of the superficial dorsal venous arch 
of the foot (blue) at the level of the medial cuneiform bone (CNm) 
and the first metatarsal bone (I MTT). Ultrasound images in a short 
axis view from proximal b to distal d show the thrombosed vein (v) 
passing from the medial to the lateral side of the extensor hallucis 
longus (ehl) tendon; on the contralateral healthy side, a compress-
ible superficial vein is visible (c, e). The ultrasound image in a long 

axis view (f) demonstrates the cross between the thrombosed vein 
(v) superficially and the extensor hallucis longus (ehl) tendon more 
deeply; the joint between CNm and I MTT is visible just below the 
tendon plane. A short axis view of the first intermetatarsal space g 
shows the confluence of the first intermetatarsal space perforator 
vein (pv), with Color Doppler signal, to the medial branch (v) of the 
superficial dorsal venous arch without Color Doppler signal
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and removal of the foot orthosis. The patient was contacted 
by phone after 3 months and indicated a positive outcome.

Discussion

US imaging with a high-frequency transducer allows the 
physician to promptly evaluate the superficial structures of 
the foot, such as tendons, ligaments, vessels, nerves, cap-
sulo-synovial tissues and cortical bones [3]. A painful mass 
located on the dorsal aspect of the foot can be related to 
several causes [4, 5].

In our case, the anatomical location of the nodularity on 
the medial side of the dorsal foot implied a problem of dif-
ferential diagnosis between:

• tendinopathy and/or tenosynovitis of the EHL tendon [6];
• a foreign body causing a granulomatous reaction [7];
• a synovial or ganglion cyst originating from the Lisfranc 

joint [4, 8];
• osteoarthritis of the Lisfranc joint [4];
• periostitis or stress fracture of the first metatarsal bone 

[4, 8];
• adventitious bursitis related to mechanical stress [8];
• metabolic disorders like tophaceous gout [8];
• pathology of the dorsomedial cutaneous nerve of the hal-

lux, which also crosses the EHL tendon [9];
• pathology of the superficial venous network [10].

The vascular anatomy of the venous system of the foot is 
quite complicated. The MMV and the lateral marginal vein 
(LMV) are superficial dorsal vessels located on each side 
of the foot, connected anteriorly by the DVA. The MMV 
extends proximally in the great saphenous vein, while the 
LMV extends in the small saphenous vein. Several plex-
uses and anastomoses exist to optimize the function of the 
“venous foot pump”; the plantar veins communicate with 
the dorsal veins through communicating and perforating 
branches [10].

In particular, the perforating vein of the first interosseous 
space connects the DVA with the medial end of the deep 
plantar venous arch. In our case, it was important to exclude 
thrombosis of the perforating branch and, therefore, of the 
deep vessels of the foot; so a conservative approach was pro-
posed, because anticoagulant treatment is believed to be rea-
sonable in the management of plantar vein thrombosis [1].

Our search of the literature revealed only one report 
of dorsal arch thrombophlebitis in a patient 4 days before 
undergoing foam sclerotherapy [11] and one report of a 
partially thrombosed aneurysm of the medial marginal vein 
[12].

This is, to the best of our knowledge, the first report of 
a thrombosed MMV at the level of the crossing with the 

EHL, extending to the DVA, in a patient with an orthosis 
suggested for treating hallux valgus. Sonologists should be 
aware that a mass crossing the EHL in patients with chronic 
compression, i.e., related to the use of an orthosis as in the 
present case report, may be related to superficial vein throm-
bosis. Moreover, in patients with local swelling on the dorsal 
aspect of the foot, not only musculoskeletal disorders, but 
also vascular pathologies should be considered in the differ-
ential diagnosis, especially in the presence of predisposing 
conditions.
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