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Introduction

Sarcoids are the most common type of equine skin neoplasms, worldwide. The prevalence in the
population is estimated to 0.5-2% and 35-90% of equine cutaneous neoplasms are sarcoids.
Sarcoids are non-metastatic, fibroblastic neoplasms that rarely regress spontaneously and can
become locally very aggressive.

Clinical presentation
decreased risk. Also mules, donkeys and zebras can be affected.

Clinically Sarcoids are classified to: occult, verrucose, nodular, fibroblastic, mixed and
malignant/malevolent types of tumors. A high proportion of affected horses (14-84%) have
multiple tumours and all types of sarcoids can be present in the same horse.

Occult sarcoids are focal areas with alopecia, scaling, skin thickening, hyperkeratosis and
hyperpigmentation. Common location is on neck, face, sheath, medial thigh and shoulder.

The verrucose type is usually found on head and neck, in axillae and groin.

Nodular sarcoids can be divided in type A and B, where A are spherical subcutaneous
masses and B has cutaneous involvement, precluding independent movement of
overlying skin. Those are often seen in eyelid region, groin and on prepuce.

Fibroblastic tumours can resemble granulation tissue. Type 1 is pedunculated and type 2
has broad, locally invasive base. Common locations are axillae, groin, legs and periocular
region. Non-fibroblastic tumours can turn into fibroblastic after being traumatised.

Mixed forms (two or more types) of tumours are common.

Malignant/malevolent tumours are aggressive and locally invasive. Those tumours extend
widely into adjacent skin and subcutis, are invasive and infiltrate lymphatic vessels.

Pathogenesis
Bovine papillomavirus (BPV) type 1 and 2, subgroup A, have been implicated as major factors
in sarcoid pathogenesis.



Genetic factors

As mentioned above, a breed predilection is described and a higher prevalence in certain
bloodlines/families has been reported. In thoroughbreds and warmbloods the increased risk has
been associated with MHC A3 and W13 alleles, whereas in the standardbred and Lippizaner the
decreased risk is associated with decreased W13 allele and a lack of W13, respectively.

Diagnosis
Diagnosis is made based on clinical signs and histopathology, as other conditions can
macroscopically be difficult to differentiate from sarcoids.

A biopsy should include deep dermal tissue and be the size of at least 6mm if a punch is used.
Before verifying the diagnosis by histopathology following has to be seriously considered:
Sarcoids that are traumatised can potentially transform into a more aggressive type of tumour
growth and traumatic intervention should not be done on a presumed sarcoid unless a treatment
plan is made in case of confirmation of diagnosis.

Another option is to demonstrate BPV 1 or 2 DNA by PCR via superficial swabs and scrapings.
A positive result is highly suggestive of the diagnosis when taken from a clinically suspected
sarcoid lesion.

Treatment

A number of treatment protocols for sarcoids exist. As no treatment protocol has been
universally effective, a number of different variants have been used.

Benign neglect is an option especially for static occult and verrucous lesions and small tumours
located where they are not at risk of being traumatised. Spontaneous regression also exists, but is
not common.

Ligation of the base of a sarcoid with a stalk has anecdotally been successful by inducing
ischemia and necrosis of the tumour, but can only be attempted if the neck of the tumour is thin.

Surgical excision has been reported to result in 50-64% recurrence of the tumour within 6
months. With the non-touch technique and wide surgical margins, the result improved to 82%
complete remission without recurrence. Combination with cisplatin injection improved results
even further.

Cryotherapy has achieved up to 40-100% success with no recurrence, with an average healing
time of 2-4 months. Side effects are post-treatment alopecia or white hair re-growth and, if used
in the face or in periocular area, facial nerve paralysis and loss of upper eyelid. Caution is also
warranted when lesions are located close to joints, as septic arthritis has been reported:io.



Hyperthermia, heating the sarcoid with a thermo-probe, has been used alone or in combination
with chemotherapy, radiotherapy or immune-modulation. Only a small number of cases resolved
and stayed in remission for %2-1 year.

Carbon dioxide laser treatment was reported by Carstanjen 1997 to result in remission without
recurrence at >6 months follow up in 62% of sarcoids from 60 equids, whereof 45 horses.
Animals with multiple sarcoids had a higher risk of recurrence. Advantages to conventional
surgery are reduced risk of post-op swelling, pain and hyper-granulation.

Chemotherapy is often effective, either by intra-lesional injections (cisplatin powder emulsion in
sesame- or almond oil or aqueous formulation) or topical application (fluoro-uracil, thio-uracil).
Cisplatin powder emulsion injected intra-lesionally resulted in 53% complete regression,
whereof 87% without recurrence after 12 monthsi1. Another 27% decreased in size. The efficacy
of intralesional cisplatin in combination with intra-tumoral I1-2 lead to complete regression in
53% (as compared to only 14% when I1-2 was used alone). Topical fluoro-uracil alone resulted
in >60% complete regression, with lesions >13.5 cms responding less favourablei2. The
combination of fluoru-uracil, thio-uracil, heavy metals, as with the AW4(5)-LUDES has been
reported by Knottenbelt 1994 to result in 35-80% complete regression (40). This treatment is not
suitable around eyes, on distal limbs and on coronary bands.

Radiotherapy, by use of interstitial brachytherapy (implants of ex. iridium 192, cobalt 60,
radium 226, radon 222 or gold 198) seems to be effective in 50-100%, with a low (5%)
recurrence rate. By use of ionising radiation brachytherapy (iridium-192) 8/8 and 13/15
periocular and non ocular sarcoids respectively went in remission (Théon 1995, Byam-Cook
2006).

A variety of ImmuneMmodulating treatment protocols exist.
Bacillus Calmette Guerin (BCG) from Mycobacterium bovis is an immuno-modulator
stimulating host lymphocytes and NK-cells. Only sarcoid cell undergo necrosis, as shown
by histopathology. Best results have been seen with periocular sarcoids. Reported
recurrence rate was 16.5%i10. BCG injections can be combined with debulking surgery.
Adverse effects are inflammatory reactions that frequently need NSAID (ex. flunixin)
and/or corticosteroid treatment. The treatment has also resulted in worsening of tumour
growth in some cases and anaphylactic reactions have been seen.

Imiquimode (Aldara cream, 5%) has a potent anti-viral and anti-tumoral activity and
stimulates both the innate and aquired immune system via the TLR7, inducing a Thl
cytokine response (112, 1112, IFN alpha and gamma) as well as an increase of TNF-a, 111,
116, 118. In a study by Nogeira 200613 topical application resulted in 56% complete
resolution, 20% partial regression of sarcoid lesions. In total >80% had >75% reduction
of tumour size.

XXterra is an ointment containing Zn-chloride and extract from bloodroot (Sanguineria
canadensis) rich in alkaloids, especially sanguinarine. Xxterra has been used to treat
sarcoids or sarcoid-like lesions for years, with a claim that it is immune modulating and
cytotoxic to cancer cells. Sanguinarine has been shown to induce apoptosis, inhibit
angiogenesis and cause cell necrosis.




Viscum album (European mistletoe) extract was injected intra-lesionally in 32 clinically
suspected sarcoids three times weekly for 105 days in a placebo controlled study by
Christen- Clottu 2010 and lesion remission was seen in 38% as compared to 13% in the
placebo (NaCl) group. European mistletoe contains triterpene, which has been shown to
induce apoptosis in cancer cell lines in vitro. It also contains viscotoxins, alkaloids and
mistletoe lectin (ML-1), attributed both cytotoxic and immune-stimulating properties.
Conflicting data exists regarding the efficacy in cancer treatment, with many of the early
publications being non-conclusive due to study biases (Kienle 2003).

Aciclovir, 5%, by topical daily application was used in 47 sarcoids, in a few cases after
surgical debulking. In 32 (68%) lesions went in remission, whereas incomplete resolution
was observed in the remaining 32% and tumor thickness was associated in less favorable
responsezis.

Baypamun P, an inactivated parapoxvirus used as a non-specific immuno-stimulator, was
shown not to be effective in the treatment of equine sarcoids.

Vaccination with chimeric virus-like particles (viral antigens BPV-1 L1-E7, without viral
DNA) was well tolerated in 12 sarcoid-affected horses and lead to antibody response.
Antibody response did not correlate with tumour behaviour. Only 2/12 regressed and
stayed in remission (follow up 63d), whereas the others regressed and relapsed, regressed
but got new tumours, did not improve, showed regression in some but worsening in
others, or just deterioratedis. One single report (Kinnunen 1999) claims good results
using autogenous vaccine although also exacerbation or spreading of the disease has been
reported.



