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Abstract
Background: Soft tissue malignant tumours of the foot and ankle are rare. Diagnostic imaging and
interventional biopsy are vital to establish the nature and grading of a suspicious tumour prior to surgical
intervention. The purpose of the study is to provide an account on how a symptomatic mass to the
plantar aspect of the foot warranted a referral to a sarcoma centre, highlighting the importance of having
urgent access to diagnostic imaging and a pathway to refer suspected cases to specialist centres.

Method: A single patient with a symptomatic soft tissue tumour of the plantar foot was referred from our
service to the regional sarcoma centre. It was considered to be benign and therefore open surgical
resection was performed under local anaesthesia by our team, and the lesion sent for histopathological
examination.

Results: Histopathological analysis identi�ed the excised mass as a lipoma to show no atypia or necrosis
and mature adipose tissue with �brous bands. At 2 years postoperatively there was no recurrence and the
patient presented an asymptomatic foot. Favourable patient reported outcomes measures were observed.

Conclusion: United Kingdom (UK) Guidelines suggest that all soft tissue masses of suspicious nature,
greater than 50mm, deep seated irrespective of size, or fast growing should be referred to a sarcoma unit
prior to surgical management. European guidance identi�es a threshold of 15mm for a mass in the
foot. Patients presenting with red �ag symptoms irrespective of size of mass should be referred to a
sarcoma centre. Advanced imaging and multidisciplinary input to enable appropriate surgical planning is
recommended for these soft tissue tumours that present to the foot and ankle surgeon. 

Level of evidence: V case study.

Introduction
Lipoma is the most common form of soft tissue benign tumour that occurs as a result of hypertrophy of
adipose cells [1, 2, 3, 4, 5]. The World Health Organisation (WHO) categorises lipomas, angiolipomas and
liposarcomas as adipocytic tumours [6]. Adipocytic masses are considered to be the largest single group
of mesenchymal tumours [7]. These benign or malignant lipomatous tumours are common mesenchymal
neoplasms of lipogenic differentiation [1, 8]. An atypical lipomatous tumour is considered synonymous
with a well-differentiated liposarcoma and it is identi�ed as the most common soft tissue sarcoma in
adults [9]. In adults, liposarcomas are the second most common malignancy of soft tissues usually
involving the lower extremity and is very rare in the adult foot [8, 10, 11]. Liposarcomas are classi�ed into
sub-types: well differentiated (atypical), myxoid, pleomorphic, round cell and differentiated [12, 13, 14].
Primary and metastatic tumours in the foot and ankle have been reported to be rare [15]. In such cases,
genetic, environmental, irradiation, viral and immune de�ciencies have been found associated with the
development of these malignant neoplasms [16].
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Lipomas can occur at any age and are the most common soft tissue tumour found in humans,
accounting for 50% of all benign soft tissue tumours [3, 17]. They can present anywhere in the body
where adipose tissue presents [18]. Lipomas are four times more prevalent in males than females, often
occurring in obese subjects between the ages of 40-60 [2, 3, 19, 20]. Paediatric lipomas have been
reported as early as 18 months of age [21]. Familial lipomas range from single to multiple lesions due to
autosomal dominant inheritance [19]. Single presentation occurs more commonly in the female
population and multiple lipomas more commonly affect males [2]. Intramuscular lipomas are rare and
characterized due to its nature of in�ltrating into muscle �bres [22]. Cardiac lipomas constitute 8.4% of
primary heart and pericardial tumours and intracavitary lesions can cause dyspnoea, syncope, atrial
�brillation and angina [2, 23, 24]. Intracranial lipomas constitute 0.1-0.5% of all primary brain tumours [2].
Intraosseous lipoma is a rare subset of osteolipoma seen in the calcaneus representing 0.1% of all
skeletal tumours and often incidentally discovered during radiological imaging [25, 26, 27]. The incidence
of benign lipoma to the sole of the foot is uncommon [21, 28, 29].

The aetiology and pathophysiology of lipoma is unknown [2, 3, 20]. Lipomas grow slowly within the
subcutaneous region [4, 19]. They classically present as asymptomatic soft, subcutaneous and oval
masses that are palpable and mobile [2, 3, 4]. Subcutaneous lipomas are usually thin encapsulated with
lobular patterns and deeper-seated lipomas have an irregular con�guration [4, 20].

The non-surgical options for lipomas include corticosteroids, phosphatidylcholine and sodium
deoxycholate injections, all aiming to achieve chemical lipolysis or atrophy of the lesion [4, 30, 31].
Extracorporeal acoustic wave therapy [32], laser lipolysis [33] and high intensity focused ultrasound have
also been identi�ed as safe and well tolerated treatments [34]. Statin therapy is identi�ed to induce
apoptosis in lipoma cells [35]. Open surgical excision is the most common intervention with recurrence
rate reported to be less than 5% [4] contrary to intramuscular lipomas with recurrence reported as high as
50-80% [22]. Endoscopic resection of subcutaneous lipoma has been described and is reserved for benign
tumours [36]. The recurrence rate for benign soft tissue tumours is generally low after marginal resection
in contrast to soft tissue sarcomas where mortality rate is signi�cantly high [37]. 

Benign and often asymptomatic, lipomas require differentiation from other malignant tumours [1, 2].
Accurate diagnosis is vital when managing soft tissue tumours and this is achieved in combination with
clinical, radiological and histological examinations [38, 39]. Detailed knowledge of incidence and
distribution patterns of foot and ankle tumours will provide a systematic approach in assessment,
diagnostic investigations and treatment [40]. Deep seated tumours >5cm are identi�ed to be more likely
to be sarcomas [1], contrary to small super�cial masses <30mm having been reported to be malignant
tumours from the hand and foot [41]. In the human foot and hand a mass less than 15mm is considered
small whereas <50mm is generally considered small in the remaining anatomy. [11].

Diagnostic imaging may not be fully conclusive for a benign lipoma. Diagnostic uncertainty occurs when
the features are not typical of a lipoma and differentiation of lipoma variants from liposarcoma is
required, therefore necessitating resection for a de�nitive histological diagnosis [28]. The appearance of
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lipomatous tumours on MRI re�ects the degree of differentiation [8]. MRI represents the modality of
choice to investigate the nature of the soft tissue tumours and is helpful to the surgeon when planning
excision [18, 42]. Biopsy techniques include �ne needle aspiration (FNA), core needle biopsy and
incisional biopsy and these procedures are important for diagnostic, staging and surgery planning [11, 38,
43, 44]. Open excisional biopsy remains the gold standard for histologic diagnosis of lipoma [20]. 

Case Report
A 49-year-old female patient was referred to podiatric surgery by her General Practitioner (GP) for a
symptomatic mass on the plantar aspect of the left foot. The patient was American Society of
Anaesthesiologists [45] (ASA) physical status grade II. The patient’s medical history included sickle cell
trait (HbAS), malaria, ocular hypertension, glaucoma, hypertension and she was on repeat
pharmacotherapy of amitriptyline, bimatoprost/timolol, doxazosin and desunin. The patient was a non-
smoker and reported nil consumption of alcohol. The patient reported an allergy (Type I) to proguanil and
chloroquine phosphate. There was no other current or history of previous soft tissue mass or family
history. There was no history of recent foreign travel, insect or animal bite or any lower limb injury. The
patients’ occupational role was in acute nursing care.

The (patient reported) duration of the mass was two months with gradual increase in size. The GP
suspected a plantar �broma and requested an ultrasound scan (USS). The Radiologist’s report of the USS
dismissed a plantar �broma and advised ‘further assessment’ and a magnetic resonance image (MRI)
was performed (see �gs 1, 2 and 3).

For the MRI Report – see table.

Clinical Information: 
No contra indications; left foot distal medial arch large soft tissue mass [prox 1st MTPJ] Previous US NGH, recommends MRI
investigation.
 
Report:
MRI left foot (as per protocol).
Comparison is made with a previous ultrasound scan from 25/10/2017. The clinically palpable lump in the plantar aspect at the
level of the first MTP joint corresponds to a lobulated soft tissue mass which returns high T1 signal and suppresses uniformly on
the fat suppression sequences. The lesion involves the subcutaneous tissue and extends into the muscular compartments and
superiorly extends into the first
interspace. The lesion approximately measures 80 x 15 mm in the maximum axial dimension and 23 mm in the anterior posterior
dimension. Posterior to this there is a further discrete lesion and the level of the tarsal bones within the subcutaneous tissue
measuring and 9 x 9 mm. The underlying bones are normal.
 
Conclusion:
Features are in keeping with a complex lipoma but underlying sarcomatous change cannot be excluded given the size of the
lesion.

Table: MRI report

On clinical examination, a single atypical non-uniform mass was located sub-dermally to the plantar
aspect of the left foot. The mass extended from the plantar aspect of the medial cuneiform, extending
plantar distally to the 1st ray and proximal to the 1st metatarso-phalangeal joint. Clinically the mass
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measured 60mm x 25mm with protrusion expansion of 8mm. There were no trophic changes, skin tone
and cutaneous colouration was unvarying. 

There was no temperature difference of clinical signi�cance. This was examined with an infrared
thermographic scanner comparing the mass site to the proximal lower limb and comparison to the
opposite limb. The foot displayed no structural abnormality or asymmetry. The mass was non-pulsatile
and Doppler examination identi�ed no audible vascular echo or on mass pressure and release. All three
pedal arteries (posterior tibial, dorsalis pedis and peroneal) were triphasic on handheld Doppler. Venous
examination identi�ed no abnormality. There were no clinical signs or symptoms of lymphangitis or
lymphadenitis. The patient displayed no sensorimotor or autonomic neuropathy to both limbs. Sensory
testing identi�ed normal cutaneous innervation to each dermatome areas. Motor assessment of the
intrinsic and extrinsic foot muscles demonstrated satisfactory function and resistance. Proprioception
examination was unremarkable. Cutaneous colouration, hydration, tone and dermal elasticity were
symmetrical. The contralateral foot was asymptomatic and de�ned no features of soft tissue mass
occurrence.

The patient attended systemically well, reported good well-being and there were no reported red �ag
symptoms. There was no allodynia and the patient allowed the foot to be examined. Symptoms were
described as a deep dull aching sensation rated 9/10 on the Visual Analogue Pain Scale (VAS). Pain was
worst when weight bearing although rest pain was also present. Pain responded to over the counter
paracetamol. The mass on examination was dense and appeared �xed in volume with no dispersity.
When weight bearing the patient displayed plantar ground contact however expressed discomfort and
compensated with varus stance. The patient reported footwear was becoming uncomfortable due to
notable mass expansion.

Referral to Sarcoma Service
The National Institute for Health and Care Excellence (NICE) reports sarcomas are rare, but to avoid delay
in diagnosis patients with suspected sarcomas need to be recognised early and quickly referred to the
sarcoma service [46]. The NICE [47] guidance recommends an urgent ultrasound scan within 2 weeks to
assess for soft tissue sarcoma in adults with an unexplained lump that is increasing in size. The
guidance also highlights if the USS �ndings are suggestive of a soft tissue sarcoma, uncertain and
clinical concern persists to consider a suspected cancer pathway referral within 2 weeks for an adult. It is
essential to assess the continued support for the patient whilst waiting for the referral appointment and
the patient given opportunity to express concerns or ask questions [47].

The Northamptonshire NHS department of podiatric surgery run a morbidity and mortality (M&M)
meeting every month. The meeting involves discussing cases that may warrant further diagnostics,
referral or support from primary and secondary centres. Furthermore, complex cases requiring additional
perioperative planning or equipment needs are agreed upon. Upon reviewing this case, diagnostic USS
and MRI scans, it was decided to refer the patient to the regional sarcoma unit prior to performing
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surgical resection. This decision was made following our local Sarcoma Service guidelines and NICE [46,
47] recommendations (�g. 4).

The patient was well informed of the outcome following the M&M meeting with a face to face
consultation and she agreed to be referred to the local sarcoma service. This consultation was important
as it made the patient feel they were part of the decision-making process and an opportunity to give
support and a sense of understanding all diagnostic options and safety were core to our treatment
planning. After the patient attended the sarcoma unit, written con�rmation was received from the service
con�rming the lesion to be urgently excised for histopathological examination and requested that our
team perform the surgery. The patient was booked for preoperative assessment and surgical planning.
Routine preoperative blood tests requested were within normal physiological range.

Surgical Procedure
A local anaesthetic (ropivacaine HCL 0.75%) ankle block was performed under ultrasound guidance.
Ropivacaine HCL is identi�ed to have prolonged duration of anaesthesia, profound sensory with less
motor blockade and reduced risk of cardiotoxicity [49, 50].

The foot was prepped in standard fashion and the procedure undertaken with an ankle tourniquet with
patient positioned supine. A curvilinear lazy “S” incision of the skin was performed on the plantar aspect
of the foot over the mass respecting cutaneous angiosomes. The incision choice was for appropriate
surgical exposure and to avoid scar contracture. The incision was deepened, and vessels encountered
were cauterised with bipolar diathermy. Blunt dissection was performed to separate the subcutaneous
layer until the body of the mass was identi�ed.

A dense uniform mass was identi�ed on subcutaneous re�ection with unvarying colouration with no
direct vascular supply (�gs 5-6). The mass was invasive and enveloped the medial plantar nerve requiring
blunt separation (�g 5) and once resected whole it was sent for histopathological analysis (�g 7). The
evacuated site was examined to ensure no remaining tissue of the mass was present and once satis�ed
copious irrigation was performed with saline. The deep fascia closure was performed to reduce
evacuated mass space that was a potential for seroma or haematoma formation. Deep fascia layer
closure was achieved in layers with interrupted 4.0 Vicryl® sutures. An external vacuum drain was not
deemed necessary based on our judgement. Skin closure was completed with simple interrupted suture
technique using 4.0 Prolene® (�g 8). Tourniquet de�ation was performed to appreciate digital cutaneous
reperfusion and to ensure inadvertent vascular damage had not occurred. A postoperative standard
sterile dressing was applied. The patient was advised to be non-weight bearing with crutches and
supplied with postoperative analgesia and instructions as service protocol.

The dressing was changed at 14 days, as per our routine, plantar sutures were removed at 28 days. The
histopathology report noted:
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A piece of multilobular fatty tissue 60 x 30 x 20 millimetres

On slicing specimen appears to consist of unremarkable fat

Sections show mature adipose tissue with mature �brous bands within

No atypia necrosis or mitosis is seen – lipoma.

A seroma noted at week 4 was treated empirically with �ucloxacillin 500mg QDS and metronidazole
400mg BD, both for 7 days (�g 9). A deep wound swab demonstrated normal skin �ora only and the
wound was fully healed six weeks. Patient follow up was undertaken at 2 weeks, 4 weeks, 6 months and
24 months post operatively.

Results
Clinically no sign of recurrence has been documented to date.  Patient reported outcome measures were
determined pre-operatively and at 24 months postoperatively.  A patient satisfaction questionnaire was
completed; at 24 months postoperative the patient noted their foot was ‘much better’ with no discomfort. 
A 10-point visual analogue scale was use to rate pain, this reduced from 9/10 preoperatively to 0/10 at
24 months post intervention.  The Manchester Oxford Foot Questionnaire [51] (MOXFQ) showed a
signi�cant reduction in all 3 domains.  In the walking / standing (WS) domain the average pre-treatment
score was 39, the post treatment score reduced to 14.  For social interaction (SI) scores reduced from 56
to 0 and in the pain (P) category 30 and 0 respectively.

Discussion
Tumours of the foot and ankle account for 4-5% of all musculoskeletal tumours [52]. The majority of the
soft tissue tumours of the foot and ankle are uncommon and benign [37, 43]. Sarcomas of the lower
extremity are uncommon and believed to be less malignant than those that arise in other sites [53]. The
prognosis of foot malignant tumours and metastatic spread is no different from any other anatomical
location but considered less in chondrosarcoma [11]. Lipomas account for 50% and are most benign soft
tissue tumours [1, 4, 5, 17, 19]. The occurrence of lipoma to the plantar aspect of the foot is rare [28]. It is
important to differentiate the benign lesion from an aggressive benign or malignant tumour [2, 39]. The
infrequency of soft tissue sarcoma may lead to a lack of consideration when soft tissue masses present
[54]. Public Health England National Cancer Registration and Analysis Service (NCRAS) reported
approximately 10% of all soft tissue sarcoma cases are liposarcomas in England [55]. Unplanned
excision of a sarcoma of the foot can lead to worse oncological, failed limb salvage, recurrence,
metastasis and death [54]. Although less common, malignant tumours of the lower extremity remain a
threat and must be studied by diagnostic imaging and biopsies performed as necessary [53].
Histopathology, however, remains the gold standard in the diagnosis of lipoma [20]. A lesion lacking
features of a benign entity should be considered malignant until proven otherwise [43].
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When assessing tumours of the foot, plain radiograph shows soft tissue masses in the form of increased
density with or without calci�cation or osseous involvement [10, 11, 39]. Radiographs may also
demonstrate expansile fatty masses or effacement of usual fat planes [56] but none were required for
this case.

USS evaluation of soft tissue lesions is useful in the initial triaging of soft tissue masses [43]. It is a
useful diagnostic tool of super�cial lipomas with good sensitivity and even better speci�city and should
remain the �rst line imaging investigation [57]. Furthermore, it helps determine the size, shape and
outlines of the expansile tissue process and internal structure and homogeneity [17]. USS examination,
however, requires su�cient operator and radiologist expertise to assist with diagnosis [56]. Furthermore,
the mass is only appreciated in one plane and deeper structures are not well appreciated due to reduced
resolution. Rahimi et al. (2017) conducted a systematic review on the diagnostic accuracy of
ultrasonography for lipomas. The sensitivity and speci�city were 86.87% and 95.95% respectively
therefore supporting this imaging modality to be the �rst line imaging investigation.

The USS report of this case study con�rmed a mass with mixed re�ectivity that was predominantly
echogenic measuring 16mm x 13mm x 12mm. On clinical correlation and history taking, the mass had
rapidly expanded since the USS was performed. The report con�rmed the mass to be located within the
super�cial soft tissues with extension of the mass into the deeper plantar soft tissue layers which were
not visible on USS. Therefore, as an atypical lipoma was suggested as a probable diagnosis, we
requested an urgent MRI.

MRI evaluation should follow on from US examination where there is reasonable chance of malignancy
[43]. MRI should comprise at least T1, T2 and T1 fat-saturated sequences [11]. Advanced techniques
such as spectroscopy, perfusion and diffusion weighted imaging may provide enhanced soft tissue
characterisation [43]. Lipomatous tumours can be characterized with MRI because of their predominant
T1 signal intensity that is similar to subcutaneous fat on all pulse sequences [8]. Intravenous contrast
allows for distinction between cystic lesions and dense masses [56]. On T1 weighted images lipomas
demonstrate high signal uniform intensity with low signal intensity appreciated on T2 weighted images
[4, 5]. However, some lipomas contain mesenchymal non-fatty elements and therefore differ from this
typical homogeneous MRI appearance [58]. On Short-Tau Inversion Recovery (STIR images), the fat
signal of lipomas is nulled [8]. Furthermore, MRI allows cross sectional nodular components to be
appreciated and large size lesions with septations thicker than 2mm direct towards liposarcoma over
lipoma [39]. However, some lipomas can contain septa thicker than expected therefore this parameter
although useful is less reliable [58]. 

Our request for MRI was to appreciate the nature of the mass and tissue matrix composition for
diagnostic purposes and exact anatomical location and establish the extent of neighbouring anatomy
involvement to assist with surgical planning. If the patient was contraindicated for MRI, we would have
requested a Computer Tomography (CT) scan with contrast. Contrast enhanced CT scans can help
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distinguish masses from surrounding soft tissues and reveal vascular involvement [56]. On CT scans
lipomas present as homogeneous hypo attenuated lesions [4].

Open or image guided biopsies are recommended if a soft tissue mass of the foot or ankle cannot be
further distinguished by diagnostic imaging [16]. Percutaneous needle biopsies are extremely effective
and safe in the diagnosis of soft tissue masses [59]. The biopsy should be performed in a sarcoma
centre, involving multidisciplinary input including the oncologic surgeon [11, 43, 60]. This is due to the
technical considerations that are required when taking a biopsy for histological diagnosis and without
further spreading of the tumour [38, 60].

The referral for biopsy is indicated when a super�cial lesion is >50mm, any deep lesion regardless of size
and in atypical presentation cases [17, 43]. In the human foot the threshold is reported 15mm and 50mm
for the rest of the body [11]. Fine needle aspiration (FNA) has the advantage of enabling the aspiration of
various parts of the same tumour which is important in large heterogeneous neoplasms [61]. FNA allows
aspiration of material for pathological examination of the cells [60]. Immediate evaluation of FNA
specimen is advantageous due to its fast and simple technique [62]. Incisional biopsies carry a risk of
haematoma which may delay treatment as well as increasing the risk of local dissemination of the
tumour [60]. Core needle biopsy (CNB) is a technique to achieve histological diagnosis but can also help
grade a tumour and allows immunohistochemical or molecular analysis [38]. Welker et al (2000)
analysed core needle biopsies in 155 patients with soft tissue sarcoma and reported positive predictive
values of 100% and negative value of 82%. The sensitivity of this technique was reported to be 81.8% and
speci�city 100% therefore this technique can be considered to be extremely reliable for the diagnosis of
soft tissue tumours. A single biopsy was adequate for 142 masses with 7 requiring multiple biopsies.
However, 12 masses required open biopsy due to failure to obtain adequate diagnosis. Whether this was
due to the size of the mass or anatomical location, patient or operator factors as well as failure of intra-
procedural imaging is unclear. 

Kilpatrick et al [63] conducted FNA on 140 patients for the primary diagnosis of sarcoma. All needle
placements were assisted by ultrasound imaging or CT-guided and no complications were reported and
no local recurrences in the FNA track. Cardoso et al [61] study validated the diagnostic accuracy of FNA in
36 soft tissue masses. The diagnostic accuracy for soft tissue lesions was 94.7% with all patients
reporting no complications. The limitation to FNA reported in this study is if insu�cient sample is
obtained a diagnosis may not be made. Kilpatrick et al [63] did not support FNA to distinguish lipoma or
lipoma–like liposarcoma as all of these masses may contain areas of normal adipose tissue and
propose incisional or excisional biopsy.

Both CNB and FNA are less invasive and cause fewer complications [62]. The advantage of CNB is that
the cylindrical tissue allows the pathologist to examine the tumour architecture and interrelation of its
cells which is not achievable with FNA as the aspiration is not structurally connected [59]. CNB has the
higher diagnostic accuracy than FNA in all aspects including the nature of the tumour, establishing the
histologic type and grade and achieving a speci�c diagnosis [62].
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Konoshita et al [37] reviewed 83 cases of tumours of the foot. 47 of these cases were soft tissue tumours
with a male to female ratio of 14:33. All cases underwent marginal resection and reported no recurrence
for benign lesions in contrast to all patients with soft tissue sarcoma dying after surgery. The study
reported most soft tissue masses occurring to the mid-area and this could have been better reported on
by specifying areas of location such as speci�c joints and soft tissue compartments of the foot.
Furthermore, there was no grading or classi�cation of these tumours that may help correlate the
prognosis outcomes. Toepfer et al [64] similarly identi�ed the incidence and distribution of foot and ankle
tumours. Out of 7487 tumours, 147 (36%) soft tissue tumours were identi�ed, 104 of which were benign
and 43 malignant. The study used an anatomical classi�cation system with most benign tumours
occurring at the talo-crural joint and malignant tumours occurring at the mid-foot.

Chou et al [15] retrospectively reviewed 153 tumours of the foot & ankle identifying overall incidence of
93 benign cases (60.8%) and 60 malignant cases (39.2%) with 2 cases of metastases reported. 50% of
malignant tumours were able to be treated with limb-sparing procedures therefore equally highlighting the
amputation rate. The appropriate management therefore has a signi�cant impact on a patient’s
functional outcome, and this must be considered by the surgeon. 

The function of the foot is important and must be considered when resecting tumours and surgery must
be performed to avoid nerve or muscle [21]. The functional outcome in limb salvage surgery for soft
tissue tumours was prospectively evaluated in 36 patients using the modi�ed Enneking functional rating
scale [65]. This study reported on the Musculoskeletal Tumour Society (MSTS) functional rating scale
with 85% of patients reporting good to excellent outcomes at 12 months postoperatively. The study
highlighted the importance to place emphasis on functional issues as well as managing the tumour. Latt
et al [54] similarly reported using the MSTS scale but also conducted postoperative functional measures
using the Toronto Extremity Salvage Score (TESS). The �ndings from this study are di�cult to compare
to others as patients were treated in other centres initially by unplanned excision which led to worse
oncological outcomes. Our case study although assessed the functional outcome with the MOXFQ
cannot be compared to functional outcome scores from these studies although the TESS is a patient
completed tool.

Multiple and large subcutaneous lipomas may cause challenges in surgical planning and access [2]. It is
considered when surgically soft tissue tumours of the foot and ankle may require free muscle �ap
reconstruction and split thickness skin grafts [65]. The functional demands of the foot and related
structures, the limitations of soft tissue coverage as well as underlying vital anatomy must be taken into
consideration before planning limb salvage surgery [65]. The plantar incision performed for this case
study ensured cutaneous angiosome perfusion was not affected, anatomical exposure and visualisation
of key neurovascular structures was achievable allowing meticulous surgical resection. The functional
demands of the foot were considered when planning the surgery and intraoperatively no inadvertent
complication occurred. The plantar approach also allowed the intrinsic anatomy of the foot to be
visualised and adequate resection to be performed.



Page 11/33

Transudate and ultimately exudative accumulation is a risk factor following surgery, in particular when
excising space occupying lesions. In this case the bene�t of a closed suction drain was deemed to be of
little bene�t, however we highlighted the development of seroma following surgery. Studies have
highlighted the bene�ts of post-surgical wound drainage to reduce post-operative sequelae [66]. The use
of drains, even for marginal space occupying lesions, should be considered.

Su et al [5] reported on marginal combined with wide excision of intramuscular in�ltrating lipoma in 8
patients who were all female. At an average period of 40 months follow up, no recurrence was reported.
Marginal excision was reported to have been performed around the well encapsulated border and the
in�ltration area was widely excised with a muscular cuff to achieve clear margin. The level of marginal
excision was not clearly de�ned in this study or the ratio to excision based on mass size. 

Conclusion
Although the incidence of non-benign lesions to be found in the human foot and ankle is low, not every
atypical mass presentation should be treated by simple resection without wider consideration. Surgeons
should additionally interpret diagnostic imaging themselves rather than relying on a Radiologist’s report
alone. MRI should be the imaging modality of choice and in cases where it is contraindicated, an
alternative modality such as contrast CT scan should be considered. An X-ray should be considered to
rule out osseous involvement. If a mass is of suspicious nature, deep seated, greater than 15mm, rapidly
expanding and there are red �ag symptoms - the case must be referred to the regional sarcoma service.

To meet the recommendations of NICE [46, 47], every surgery unit should ensure that they follow set
pathways for referral and diagnosis for patients with suspected sarcoma. Once a decision to refer has
been made, this must be done within one working day [47]. Con�dentiality, patient support, good
communication with information on possible diagnosis in accordance with their wishes must be given
[47].

Furthermore, M&M meetings jointly attended by Podiatric Surgeons, Orthopaedic Surgeons, Podiatrists
and Radiologists should be welcomed for clinical governance, multidisciplinary working, re�ective and
safe surgical practice. Clinicians should be mindful of the ethos and principles developed by the ‘Getting
It Right First Time’ (GIRFT) programme when considering diagnosis and treatment of such tumours.

At 24 months postoperative stages the patient was reviewed and reported outcome measures (MOXFQ &
PSQ10) were recorded. To date there is no recurrence of lipoma. The patient is asymptomatic and
returned to their activities of daily living. Subsequently the patient has been discharged from our surgical
unit.
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Figure 1

Pre-operative MRI images
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Figure 1

Pre-operative MRI images
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Figure 2

Pre-operative MRI images
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Figure 2

Pre-operative MRI images
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Figure 3

Pre-operative MRI images
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Figure 3

Pre-operative MRI images
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Figure 4

East Midlands Sarcoma Service referral [48].

Figure 4
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East Midlands Sarcoma Service referral [48].

Figure 5

Surgical excision
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Figure 5

Surgical excision
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Figure 6

Surgical excision
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Figure 6

Surgical excision
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Figure 7

Excised mass, and after closure
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Figure 7

Excised mass, and after closure
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Figure 8

Excised mass, and after closure
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Figure 8

Excised mass, and after closure
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Figure 9

4 weeks post-surgery: aseptic seroma
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Figure 9

4 weeks post-surgery: aseptic seroma


