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Summary

An 18-year-old Warmblood gelding was presented for investigation of a large, firm mass
over the medial and plantar aspect of the left distal metatarsal and fetlock region. The
mass was first identified 4 months prior to referral, following a traumatic incident, and
had over time gradually increased in size. Clinical examination and diagnostic imaging re-
vealed a large soft tissue mass adjacent to the metatarsophalangeal joint and digital flexor
tendon sheath, with no overt involvement of underlying bone. The mass was surgically
excised under general anaesthesia using a harmonic scalpel with limited margins to avoid
compromise of adjacent anatomical structures. Following histology, the mass was diag-
nosed as a fibrosarcoma. Twelve months after surgical resection, no signs of recurrence
were evident. This report demonstrates that fibrosarcoma of the equine distal limb may
be successfully managed with surgical excision. The use of a harmonic scalpel should be
considered as an alternative to sharp excision when treating fibrosarcoma or other infil-
trative tumours, particularly those located in regions where only limited surgical margins

may be achieved.
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in various locations including the distal limb (Bass et al., 2017,
Findley et al., 2014; Story et al., 2005).

Equine fibrosarcoma is a spindle cell type soft tissue sarcoma
and usually presents as a grey-white, firm, solitary, poorly de-
marcated and lobulated mass (Knottenbelt et al., 2015a; Liptak &
Christensen, 2019). Equine fibrosarcoma has been reported to
range between 3-25cm in size and tends to infiltrate surrounding
fascial planes, yet commonly also forms a pseudocapsule of com-
pressed tumour cells (Bass et al., 2017; Hughes, 2007; Knottenbelt
et al., 2015a, 2015b). It is a relatively uncommon tumour in horses,
overall accounting for only 1.9% of all cutaneous and musculocu-
taneous neoplastic processes (Valentine, 2006). It may occur in
horses of any age (Knottenbelt et al., 2015a) and has been described

In all species, surgical excision with wide surgical margins, ideally
of at least 3cm, is the treatment of choice for fibrosarcoma because
of its aggressive and invasive nature (Liptak & Christensen, 2019).
However, wide excision may be impossible in certain regions and
recurrence of disease has been reported to be common with con-
ventional sharp surgical excision (Hughes, 2007; Knottenbelt
et al., 2015a). Therefore, alternative forms of treatment or adjunc-
tive treatments have been explored to reduce recurrence of fibro-
sarcoma in horses (Horbal & Dixon, 2016).

Harmonic scalpels are electromagnetic energy-based instru-
ments which use ultrasonic energy for simultaneous tissue cutting
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and coagulation whilst operating at relatively low temperatures
(Dubiel et al., 2010). This results in minimal collateral tissue damage,
compared to some other ablative therapies such as electrocautery,
therefore, harmonic scalpels have found application for treating tu-
mours in human medicine (Cheng et al., 2018; Huang et al., 2015).
This report describes successful treatment of a large mass with his-
tological features of a fibrosarcoma in a horse, by surgical excision

using a harmonic scalpel.

CASE DETAILS
History

An 18-year-old Warmblood gelding was referred for evaluation of a
large, firm mass over the medial and plantar aspects of the left distal
metatarsal and metatarsophalangeal region. The lesion was initially
observed as a swelling that was not associated with an open wound.
The swelling had developed following a traumatic incident during
loading for transport in which the horse fell over and was stepped
on by another horse.

Examination by the referring veterinary surgeon was performed
4 weeks after the traumatic incident due to a gradual enlargement of
the swelling (Figure 1). The swelling was firm and moderately pain-
ful on palpation, but not associated with overt lameness, and was
suspected to represent a soft tissue injury with a large, organising
haematoma. Therefore, the gelding was treated with a prolonged
course of non-steroidal anti-inflammatory drugs, cold hosing, and
bandaging. There was limited response to treatment, with the mass
gradually increasing in size. Consequently, 16 weeks following the

traumatic incident the gelding was referred for further investigation.

Clinical findings

On presentation at the referral centre, the gelding was bright, alert
and in good body condition. Vital parameters were within normal
limits, and there was no significant lameness at walk. A large (widest
circumference of 47cm), firm, immobile swelling was present over
the medial and plantar aspects of the distal metatarsal and metatar-
sophalangeal region of the left hindlimb which was firmly adhered
to the underlying structures of the limb (Figure 2a,b). No palpable
heat was detected and there was no overt pain on palpation. There
were multiple areas of ulceration, likely due to interference with the
contralateral limb. The gelding had a wide-based hindlimb action at
walk, but this was symmetrical between the hindlimbs, with moder-
ate hyper-extension of both hind fetlocks.

Radiographs of the left hind distal limb revealed a prominent
soft tissue swelling which was not associated with any overt osse-
ous abnormalities (Figure 2c,d). The metatarsophalangeal joint was
moderately hyperextended (Figure 2c). On ultrasonographic exam-
ination, the mass was mainly confined to subcutaneous tissues and
exhibited heterogeneous echogenicity. It was closely associated
with the digital flexor tendon sheath, though the digital flexor ten-
dons had a normal ultrasonographic appearance. Examination of
other soft tissue structures of the limb (for example, the medial
branch of the suspensory ligament) was limited by the presence
of the mass.

Clinical examination and imaging findings were suggestive of
a soft tissue mass, most likely composed of dense, yet poorly or-
ganised connective tissue. Options for further investigation such as
magnetic resonance imaging and incisional biopsy were discussed,
however, the owner opted to pursue surgical excision in the first

instance.

FIGURE 1 Photographs of the left hind distal limb swelling taken on initial examination by the referring veterinary surgeon (4 weeks after

the traumatic incident).
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FIGURE 2 Photographs and radiographs of the left hind distal limb taken on presentation at the referral centre (16 weeks after the
traumatic incident). (a and b) Photographs showing a large swelling with multiple ulcerations present over the medial and plantar aspect of
the left distal metatarsal and metatarsophalangeal regions. (c) Lateromedial and (d) dorsoplantar radiographic views of left hind distal limb
showing evidence of a plantar and medial prominent soft tissue swelling that is not associated with any overt osseous abnormalities.

Treatment and diagnosis

Procaine benzylpenicillin (20mg/kg bwt i.m., g. 12h, Depocillin,
MSD Animal Health), gentamicin (6.6. mg/kg bwt i.v., q. 24h Genta
Equine, Dechra Veterinary Products) and flunixin meglumine
(1.1mg/kg bwt i.v., q. 12h, Meflosyl, Zoetis UK Ltd) were admin-
istered prior to and for 5days after surgery. General anaesthesia
was routinely induced using a combination of ketamine (2.2 mg/kg
bwt i.v., Narketan, Vetoquinol) and midazolam (0.05mg/kg bwt i.v.
Dormazolam, Dechra Veterinary Products) and maintained with in-
haled isofluorane (IsoFlo, Zoetis UK Ltd). Perioperative perineural
blockade of the left medial and lateral plantar and plantar metatarsal
nerves (high-four point), was performed using 10 mL of mepivacaine
hydrochloride (2% w/v, Intra-Epicaine, Dechra Veterinary Products).

The gelding was placed in left lateral recumbency with the right
hindlimb secured in a slightly flexed position to provide access to the
medial aspect of the left hind distal limb (Figure 3a,b). The limb was
routinely prepared and draped for surgery.

A 24 x 10 cm fusiform skin incision was made over the mass using
a No. 10 blade, and the mass was dissected from the surrounding
tissues using a harmonic scalpel (HARMONIC SYNERGY™ curved
tip blade, Ethicon Endo Surgery LCC; Figure 3c). Device settings se-
lected for the procedure were level 3 for minimum power (setting
preferred for coagulation) and level 5 for maximum power (setting
preferred for cutting).

The mass was firmly adhered to underlying tissues and in very
close proximity to the digital flexor tendon sheath, medial suspen-
sory ligament branch, metatarsophalangeal joint and third metatar-
sal bone.

It was not possible to safely establish a plane of dissection be-
tween the mass and surrounding soft tissues. The mass was initially
excised incompletely. Residual portions of mass were subsequently
excised in layers as extensively as possible (Figure 3d), however, abil-
ity to achieve clear visual margins of the mass was limited due to
close association between the mass and the medial branch of the
suspensory ligament and the flexor digital sheath and concern of
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FIGURE 3 Intra-operative photographs. (a and b) Photographs of the large mass prior to surgical excision. (c) Photograph showing
excision of the mass using a harmonic scalpel (HARMONIC SYNERGY™ curved tip blade, Johnson and Johnson International). (d) Photograph
after excision of the mass. (e) Photograph following closure of the incision (three-layer closure).

iatrogenic damage to these structures. Minimal bleeding occurred
during tissue dissection. After removal of the mass, the surgical site
was lavaged and suctioned, and any excess skin at the wound edges
was removed. Deeper layers of soft tissues and the subcutis were
closed separately with a continuous suture pattern using No. 2-0
USP Polyglactin 910 (Vicryl, Johnson and Johnson International) and
the skin was closed with a simple interrupted pattern using No. 2-0
USP Poliglecaprone 25 (Monocryl, Ethicon LCC; Figure 3e). A dis-
tal limb cast was applied to support the limb during recovery from
anaesthesia as inadvertent iatrogenic damage to the suspensory
apparatus could not be ruled out. The gelding had an uneventful
rope-assisted recovery from anaesthesia.

The excised mass (dimensions: 185x118x72mm) had a mul-

tilobular and disorganised fibrous tissue appearance with poorly

defined margins. Based on the location, clinical, histological and im-
munohistochemical features the mass was determined to represent
a (likely low-grade) fibrosarcoma (Figure 4).

Five days after surgery the gelding was transitioned to tri-
methoprim sulphadiazine (30mg/kg p.o. . 12h, Trimediazine
Plain, Vetoquinol) for 24 days and suxibuzone (3.3 mg/kg bwt p.o.
d. 24 h, Danilon, Elanco Animal Health) for 16 days. The cast was
removed 2days after surgery and replaced with a bandage. Five
days following surgery, the gelding developed a seroma at the sur-
gical site. Two simple interrupted skin sutures were removed to
drain a moderate amount of serohaemorrhagic discharge by active
compression. The half-limb bandage was maintained for 7 weeks
(changed at 24-76h intervals) and serohaemorrhagic discharge

from the surgical wound gradually decreased and ceased 5weeks
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FIGURE 4 Photograph and photomicrographs of the mass excised from the left distal hindlimb (a) Photograph of the most superficial
portion of the excised mass (underlying the subcutaneous tissues) with a pseudocapsule appearance and dimensions of 185x 118 x72mm.
(b) Photograph of a cross section of the excised mass following fixation in formalin showing a multilobular and disorganised fibrous

tissue appearance. (c) Overview of the mass with neoplastic spindle cells arranged in intercalating, haphazardly arranged streams and
bundles. (d) High-power magnification of neoplastic population exhibiting small numbers of mitotic figures (arrow) including atypical forms
(arrowheads). (e) Immunohistochemistry staining for smooth muscle Actin indicating that the vast majority of the neoplastic population lack
a stain for smooth muscle Actin (tunica media cells of small vessels act as an internal positive control).

after surgery. The gelding was discharged from hospital 6 weeks
after surgery. Following this, the gelding gradually resumed full-

time turn out.

Outcome

The gelding was reassessed at 5, 9 and 12 months following surgical
treatment. On all three occasions, there was mild residual swelling
of the medial aspect of the left hind metatarsophalangeal region,
which was unchanged when compared to the day of discharge
from the hospital (Figure 5a,b). Overall, the left and right hind
metatarsophalangeal regions were comparable in size. The gelding
did not resent palpation or flexion of the region and there was no
significant lameness at walk. Ultrasonographic and radiographic
evaluation, at the 9-month reassessment, revealed moderate
thickening of soft tissues in the region, however, recurrence of the
neoplastic process was not evident (Figure 5c,d). There were no
systemic clinical signs (e.g. weight loss or respiratory difficulty) or
any enlargement of regional lymph nodes to suggest metastatic

disease. The owner reported satisfactory progress with the

gelding having returned to its previous level of ridden work, which
consisted exclusively of walking and trotting exercise, at 8 months

post-surgery.

DISCUSSION

Clinical presentation, diagnosis and treatment of
fibrosarcoma

The gelding described in this case report developed a distal limb
swelling, which subsequently was diagnosed to be consistent with
a fibrosarcoma. The mass was found to be localised within the sub-
cutaneous layers with no gross evidence of direct infiltration of the
ligamentous, tendinous or synovial structures that were in close
proximity.

Focal distal limb swelling is a common presentation in horses,
though neoplastic disease only represents a small proportion of
such cases. Both in dogs and humans, trauma and scar tissue have
been implicated in the formation of soft tissue sarcoma (Kabir
& Choong, 2021; Liptak & Christensen, 2019), whilst equine
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FIGURE 5 Photographs and radiographs of the left hind distal limb taken on reassessment by the referral centre. (a) Photograph taken
at 9-month reassessment showing an incisional scar and minimal residual swelling present over the medial aspect of the left distal hindlimb
at the level of the surgical site. (b) Photograph taken at 12-month reassessment showing similar findings to those observed at the 9-month
reassessment. (c) Lateromedial and (d) dorsoplantar radiographs of left hind distal limb taken at 9-month reassessment showing evidence of
minimal residual swelling on the plantar and medial aspect of the distal limb where the mass was previously excised.

fibrosarcoma specifically has been reported to be associated
with vaccine-injection (Kannegieter et al., 2010) and burn injury
(Schumacher et al., 1986). In this case, it is possible that the fi-
brosarcoma developed following the traumatic incident, whether
trauma promoted growth of a pre-existing lesion, or whether the
tumour was unrelated to trauma. Hyper-extension of the left
metatarsophalangeal joint was detected on clinical examination;
however, this was comparable with the right metatarsophalangeal
joint and was reported by the owner to have been present prior
to the injury, making this finding unlikely related to the fibrosar-
coma. Differentiation of neoplastic processes such as sarcoid and
fibrosarcoma from other lesions such as hyperplastic granulation
tissue can be challenging (Findley et al., 2014; Hughes, 2007).
Given the history of trauma in this case, nodular fasciitis, a reac-
tive (self-limiting) lesion that occurs due to trauma, as described
in dogs and humans, was also considered. However, the lack of

haemorrhage and relative paucity of inflammation on histological
examination did not support this diagnosis. Similarly, the cellular-
ity was considered to be inconsistent with a fibroma and the lack
of involvement of skeletal muscle ruled out the presence of fibro-
matosis. The use of cytology for the diagnosis of fibrosarcoma is
often of limited value, with samples often being non-diagnostic
or not permitting differentiation from other pathologies (Cohen
et al., 2003; Hughes, 2007), and, thus, the diagnosis of fibrosar-
coma in horses is largely based on histopathological morphology
(Knottenbelt et al.,, 2015a; Liptak & Christensen, 2019; Story
et al., 2005). Other forms of soft tissue sarcomas that have been
reported affecting the distal limbs in horses include a malignant
fibrous histiocytoma (Geburek et al., 2007) and a myofibroblastic
sarcoma (Silva et al., 2012). Histopathology may be performed on
biopsy samples or following complete mass excision. Biopsy of a
mass is strongly advised if the outcome of the histological findings

95UB017 SUOWWIOD 8AIEa1D) a|qeal|dde ay) Aq pauseAch afe sopiLe YO ‘8sh Jo Se|n Joj Aeiq 1T auluo A8]i/W UO (SUONIPUOD-pUe-SWLB)/W0D A8 | 1M ATelq 1 jBU1|UO//SANY) SUONIPUOD pue SWe | 8y 89S *[£Z02/y0/9z] Uo Aiqiauliuo A1 ‘150 L Aq 808ET9A/TTTT OT/I0p/W0d A8 |1m Atelgjeuluoensq/sdny wouj pepeojumod ‘0 ‘Z62E2v02



DISTAL LIMB FIBROSARCOMA TREATED SURGICALLY USING A HARMONIC SCALPEL | 7

is likely to alter the approach and management of the case. Biopsy
is not recommended if it is not going to alter the management
of the tumour or help the owner to decide about treatment op-
tions (Knottenbelt et al., 2015c). When taking a biopsy sample,
size and location should be carefully considered. If samples are
small, poorly oriented or fragmented, this may cause increased
difficulty in histological differentiation between fibrosarcoma and
hyperplastic granulation tissue, fibrous dysplasia or other tumours
(Findley et al., 2014).

In the gelding described in this report, surgical excision of the
mass with submission for histopathology was elected as the treat-
ment of choice, following discussion with the owner.

The decision to not take a pre-operative biopsy was made on
the basis that surgical excision would most likely have been required
to avoid any further trauma to the mass from the contralateral limb
and that the owner wished to attempt surgical excision regardless of
any information on prognosis that could have been provided by pre-
operative histopathology. Recurrence of disease following excision of
fibrosarcoma in horses is reported to be common, likely because of in-
adequate surgical margins or contamination of tissues with neoplastic
cells, termed ‘seeding’ (Hughes, 2007; Knottenbelt et al., 2015a). Due
to the challenges of treating fibrosarcoma in horses, other treatments
have been used alone or in combination with surgery to improve out-
comes, however the value of adjunctive therapies such as radiation
and chemotherapeutics in the treatment of fibrosarcoma reportedly
can vary due to the slow metabolic rate of some lesions (Augsburger
et al.,, 2017; Bass et al., 2017; Ngan et al., 2021).

After having received the histopathology results, chemotherapy
and radiotherapy treatments were discussed with the owner. Taking
into consideration the potential benefits and relative costs, the
owner elected to not pursue either of these treatments. Reported
adjuncts to surgical excision of equine fibrosarcoma of various sites
include intralesional injection with cisplatin (Horbal & Dixon, 2016),
electrochemotherapy with intralesional or perilesional cisplatin in-
jection (Spugnini et al., 2016, 2021), topical 5-fluorouracil (Roels
et al., 1998) and implantation of cisplatin-containing biodegradable
beads (Hewes & Sullins, 2006). Challenges of treatment comparisons
include the sparsity of reports and differences in methods utilised to

establish a diagnosis of a fibrosarcoma.

Harmonic scalpel

In this case, a large distal limb fibrosarcoma was treated through exci-
sion by ultrasonic dissection using a harmonic scalpel (HARMONIC
SYNERGY™ curved tip blade, Ethicon Endo Surgery LCC), for which
various blades are available that can be utilised in open or laparoscopic
surgery. Electromagnetic energy is produced from a generator and is
then converted into high-frequency ultrasonic mechanical energy by
a transducer within the handpiece. This ultrasonic mechanical energy
is then delivered, through a titanium shaft, to the blade. Activation of
the blade will result in high frequency vibrations (55,500cycles/s) of
the tip of the blade with a longitudinal blade displacement that varies

between 50 and 100pum according to the settings selected (Dubiel
et al, 2010). Coagulation occurs following blade interaction with
the tissue and disruption of protein hydrogen bonds while cutting
is achieved by cavitational fragmentation and mechanical vibration.
Variation in pressure applied by the surgeon allows control of cutting
speed and degree of coagulation (Dubiel et al., 2010).

Systemic reviews and meta-analyses in human medicine report
that the use of harmonic scalpels, when compared to other ablative
therapies, results in a significant reduction in operating time, postop-
erative drainage, seroma development and intraoperative blood loss
(Cheng et al., 2015, 2018; Dubiel et al., 2010; Huang et al., 2015).
A further significant advantage of using harmonic scalpels is the
reduced amount of viable airborne neoplastic cells released during
excision when compared to sharp dissection (Hashimoto et al., 2017
Nduka et al., 1998).

In veterinary medicine, the use of harmonic scalpels has been
reported for various laparoscopic procedures (Hancock et al., 2005;
Khalaj et al., 2012; Mayhew et al., 2008; Risselada et al., 2010a,
2010b; Vasanjee et al., 2006), for soft palate resection in dogs
(Michelsen, 2011) and in horses for laparoscopic ovariectomy, ovari-
ohysterectomy, and thyroidectomy (al Naem et al., 2022; Delling
et al., 2004; Dusterdieck et al., 2003).

This case report documents the use of a harmonic scalpel in the
treatment of distal limb equine neoplasia, highlighting that this in-
strument may represent a useful alternative for surgical management
of fibrosarcoma in horses. The 12-month follow-up period did not
demonstrate (gross) recurrence of this mass; however, it is possible
that recurrence of the tumour may take longer than 12months and fur-
ther follow-up would be desirable to determine longer term outcome.

CONCLUSION

To the authors' knowledge, this is the first report describing suc-
cessful treatment of an equine fibrosarcoma in the distal metatarsal
and metatarsophalangeal regions by use of a harmonic scalpel for
surgical excision of the mass. Furthermore, it highlights that a har-
monic scalpel may be particularly useful in regions where the extent
of excision is limited or where minimisation of collateral tissue dam-

age is essential.
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