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Surgical management of  penile sarcoid in a stallion
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This report describes surgical management and breeding implications of a case of penile 
sarcoid associated with penis laceration in a 4-year-old Kurdish stallion. A large fleshy 
mass on the distal end of the penis that resulted in urethral meatus deviation and dysuria 
was detected in a physical examination. No evidence of local extent or metastasis was 
detected. Under general anaesthesia, the involved distal portion of the penis was removed 
through partial phallectomy. Histopathological examination of the mass confirmed a 
fibroblastic sarcoid. Partial phallectomy was successful for management of penile sarcoid 
and resulted in no postoperative complications or tumour recurrence in long-term follow 
up; however, successful ejaculation and semen collection have not been achieved.
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Common skin tumours occur on the external genitalia 
in horses [1, 20]. The penile neoplasms frequently lead 
to discomfort and may progress to more severe sequelae 
and even result in death [22]. Squamous cell carcinoma is 
the most common form of neoplasia affecting the equine 
penis [22]. Squamous papillomas, melanomas, fibromas, 
adenocarcinomas, fibrosarcomas, basal cell carcinomas, 
neurofibromas, lipomas, and haemangiosarcomas are other 
reported penile tumours [1, 3, 20]. Sarcoids are the most 
common skin neoplasm, with reported prevalence rates 
ranging from 12.9 to 67% [14]. They can be found anywhere 
on the body singly or in clusters [14]. Sarcoids occasion-
ally affect the external lamina of the prepuce and scrotum; 
however, the penis is rarely affected [1]. The purpose of the 
present report is to describe clinical and histopathological 
features, surgical management, and breeding implications 
of a single penile sarcoid in a 4-year-old Kurdish stallion.

Case history: A 4-year-old Kurdish stallion was referred 
to the Veterinary Medicine Teaching Hospital, Urmia 

University, Urmia, Iran, for evaluation of a soft tissue mass 
on the penis. The horse had a history of penile laceration 
(due to a foreign body) at the site of the glans six months 
previously, which had been sutured by a local veterinarian 
using number 1 nylon in a simple interrupted pattern at 
that time. Complete healing had not been achieved, and 
serosanguinous exudate had been observed at the wound 
site after one month. As a conventional treatment, irrigation 
with dilute povidone iodine solution and a topical antibiotic 
ointment had been used intermittently to prevent chronic 
unhealed wound infection. The first symptom of proud flesh 
was a small tissue bulge noticed by the owner approximately 
two months after the injury occurred and 4 months prior to 
referral, with the small tissue bulge gradually enlarging, 
leading to the penis hanging out. The stallion had previously 
bred successfully.

Clinical findings: At the time of referral, the stallion was 
bright, alert, and in good body condition with a body weight 
of approximately 400 kg. Vital signs including heart rate 
(32 beats/min), respiratory rate (12 breaths/min), and rectal 
temperature (38.2°C) were within their normal ranges. A 
fleshy nodular mass measuring 11 × 14 cm was present on 
the distal end of the penis (Figs. 1A and 2A). The urinary 
meatus was distorted and shifted into a left lateral position 
(Fig. 1B), and urethral stricture was noted that resulted in 
dysuria. No other lesions were identified on the prepuce or 
other parts of the body on physical examination. The gross 
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tumour margins were determined via ultrasonographic 
examination, and lesion extension to the proximal portion 
of the mass was not detected. There was no evidence of 
metastasis to the abdomen, thorax, or other distant sites 
following regional lymph nodes assessment, thoracic radi-
ography, and rectal examination. The haematological and 
biochemical profiles as well as the results of a urine analysis 
were within their normal ranges.

Differential diagnosis: Based on a macroscopic 
evaluation of the mass, the principle differential diagnoses 
included fibroblastic sarcoids, exuberant granulation tissue, 
squamous cell carcinomas, infectious granulomas, and 
habronemiasis.

Treatment: In view of the glans and urinary meatus 
destruction, dysuria, the large size of the mass, the penis 
distal end involvement with no proximal spreading, no 
involvement of the prepuce, and no evidence of metastasis, 
it was decided that complete surgical excision should be 
performed (partial phallectomy). Feed was withheld for 12 
hr prior to surgery. The horse received penicillin G/procaine 
(20,000 IU/kg, IM) and gentamicin sulfate (2.20 mg/kg, IV 
Aburaihan Pharmaceutical Co., Tehran, Iran) as pre-surgical 
antimicrobial agents before anaesthesia induction. A 
combination of xylazine hydrochloride (Xylazine, Alfasan, 
Woerden, Netherlands; 0.20 mg/kg, IV) and acepromazine 
maleate (Neurotranq, Alfasan, Woerden, Netherlands; 0.020 
mg/kg, IV) was administered as pre-medication. After 12 
min, the animal was restrained on a surgical table, and 
10% thiopental sodium (Pentothal® Ceva Laboratories, 
France, 7 mg/kg IV) was used for general anaesthesia 
induction. Following endotracheal intubation, anaesthesia 
was maintained with isoflurane (1.50–2%) in oxygen 
(AErrance®, Baxter Healthcare, Puerto Rico). The horse 
was positioned in dorsal recumbency, and the penis was 
aseptically prepared and draped for surgery. Normal saline 
(10 ml/kg/hr) was administered via a jugular vein catheter 
during general anaesthesia to help maintain cardiovascular 
function. A urethral catheter was passed to guide the cutting 
process, and a tourniquet was applied to the proximal part 
of the proposed amputation site of the penis as a method to 
control haemorrhage.

Williams’ technique of phallectomy [16] was adopted 
with a safety margin of at least 1 cm. In brief, a triangular 
area was removed from the penis ventrum. The apex of the 
triangular area was directed proximally. The urethra was 
split along its midline from the base to the apex of the trian-
gular area with blind and sharp cuts. The edges of the urethra 
and the epithelial edges of the triangular area were opposed 
using 2-0 Vicryl in simple continuous sutures incorporating 
and compressing the cavernous tissue of the corpus spon-
giosum penis. Moreover, the transected edge of the corpus 
spongiosum penis at the base of the triangular area was 

compressed using 2-0 Vicryl in a simple continuous suture 
line through the urethral mucosa and tunica albuginea. The 
penis was transected obliquely at the base of the triangular 
urethrostomy in a craniodorsal direction after urethral 
catheter removal (Fig. 2B). The external pudendal vessel 
branches located in the dorsal and lateral aspects of the 
tunica albuginea were ligated with 2-0 Dexon sutures. The 
stump, including the corpus cavernosum penis, was closed 
with interrupted simple sutures at predetermined equidistant 
intervals with 0 Nylon passing through the urethra, tunica 
albuginea of the urethral groove and tunica albuginea of 
the dorsum of the corpus cavernosum penis, and penile 
epithelium (Fig. 2C).

Post-operative care: The horse received penicillin G/
procaine (20,000 IU/kg, IM q12hr), gentamicin sulfate (2.20 
mg/kg, IV q8hr; Aburaihan Pharmaceutical Co., Tehran, 
Iran), and flunixin meglumine (0.50 mg/kg, IV q12hr; Razak 
Pharmaceutical Co., Tehran, Iran) for 5 consecutive days 
after surgery. Hand walking was allowed. In the short-term 
follow-up, mild haemorrhage at the end of urination along 
with preputial oedema was observed for 5 days after surgery 
which resolved without further treatment. No signs of suture 
dehiscence or tissue inflammation were seen at the surgical 
site.

Histopathological findings: The gross appearance was 
that of a tumorous, nodular, firm, fleshy mass with a uniform 
structure (Fig. 2D). Standard tissue samples were harvested 
from the excised mass. After fixation in 10% neutral-buffered 
formalin, the samples were embedded in paraffin, and 5 µm 
sections were cut and stained with haematoxylin and eosin. 
Light microscopy mainly revealed epidermal hyperplasia 
and rete peg (Fig. 3A) and picket fence formations. Fibro-
blast proliferations with various amounts of collagen in the 
dermis (Fig. 3B) as well as a mild degree of hyperkeratosis 
were also observed. Focal cellular infiltrations (Fig. 3C) and 
cystic sebaceous glands (Fig. 3D) were found in some areas. 
These changes are consistent with fibroblastic sarcoid [17].

Outcome: In the long-term (3.5 years) follow-up, no 
complications, including urine-induced dermatitis, urethral 
stricture, dysuria, and cystitis, were noticed, and there was 
no evidence of tumour recurrence at the site of amputation. 
Two years after operation, based on the owner’s request, 
the horse was used for breeding purposes. Due to the short 
amputated penis and lack of the glans, the horse was unsuc-
cessful in natural breeding and intromission; however, he 
had normal sexual behavior and successful erection. The 
impossibility of natural breeding service and/or semen 
collection using an artificial vagina or manual stimulation 
was informed before the operation. Hence, pharmacologi-
cally induced ejaculation was performed based on both the 
Johnston and DeLuca (1998) and McDonnell (2001) proto-
cols. Accordingly, imipramine hydrochloride (2–3 mg/kg, 
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Fig. 1. (A) Single penile sarcoid in a 4-year-old Kurdish stallion. (B) Urethral meatus deviation (finger).

Fig. 2. (A) Fibroblastic nodular appearance of the soft tissue mass of the penile sarcoid. (B) Cross section of the penis stump after partial 
phallectomy. (C) Final appearance of the penile stump and the new surgically created urethral opening. (D) Cross section of the surgi-
cally excised tumour mass.



A. SAADI, S. AZIZI, A.-A. FARSHID ET AL.102

PO) was administered 1–2 hr before xylazine hydrochloride 
(0.3–0.7 mg/kg, IV) administration on six days in repeated 
attempts and with titration of the drug dose in the presence 
or absence of an estrous mare. Despite full erection, sexual 
arousal, and pre-ejaculatory fluid, ejaculation did not occur.

Discussion: External genitalia neoplasms are not 
uncommon in horses and can cause discomfort as well as 
serious complications. The prepuce and penis are covered 
with skin and a mucosa and thus can be affected by tumours 
of epithelial and/or mesenchymal origin [21]. Squamous 
cell carcinoma is the most common tumour of the equine 
penis and prepuce and is mainly found in aged animals [11, 
20]. Papillomas are also common on the external genitalia 
of male horses. There is often more than one, and they can 
be present anywhere on the penis [20, 22]. Melanocytic 
tumours have also been reported to affect all parts of the 
penis and prepuce other than the glans [19, 20]. Other tumour 

types are uncommon findings on the external genitalia of 
male horses, particularly the penis. The prevalence of other 
types of penile tumours including haemangiosarcoma [3], 
neurofibrosarcoma, fibrosarcomas, adenocarcinomas, basal 
cell carcinomas [20], fibropapilloma [8], and lymphosar-
coma [11] was estimated to be 0.03–0.14% [22]. Sarcoids 
occasionally affect the external genitalia, but they are more 
commonly found on the scrotum and prepuce. The penis 
is rarely affected by sarcoids [1], and penile sarcoid has 
rarely been reported in the horse [7] or donkey [15]; in both 
these animals, which little is known about its diagnosis, 
prognosis, and treatment.

Equine sarcoids (ESs), as the most common neoplasm 
in horses, are locally invasive, non-metastatic tumours that 
rarely regress spontaneously. Sex, coat colour, and seasonal 
and geographical predilections have not been identified; 
however, the majority of the reported affected animals were 

Fig. 3. Photomicrographs of fibroblastic penile sarcoid. (A) Epidermal hyperplasia and rete pegs deep into the dermis. (B) Dermal fibro-
blast proliferation with collagen. (C) Dermal focal cellular infiltration. (D) Cystic sebaceous gland. Haematoxylin and eosin, ×100.
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1–7 years old [14]. ESs can occur on any part of the body, 
either singly or in clusters including the ventral abdomen, 
limbs, and head, either singly or in clusters. Specifically, 
around the eyes, pinnae, and commissures of the lips are 
the most commonly affected sites [14]. Six types of sarcoid 
with varying treatment recommendations and prognoses 
have been recognized, including occult, veracious, nodular, 
fibroblastic, malevolent, and mixed sarcoids. In the present 
report, the affected horse had a single raised fleshy fibro-
blastic sarcoid (proud flesh-like) only on the penile tissue 
and had a history of trauma at the site of a previous lacera-
tion (6 months previously). Skin wound sites, regardless of 
location, as well as sites of other sarcoid types subjected to 
trauma are predilection sites for fibroblastic sarcoid [17].

Although it does not metastasize, the sarcoid is not 
considered a benign neoplasm and can provide signifi-
cant therapeutic challenges, whether surgical or medical 
managements are required [14]. In general, the choice and 
success of sarcoid therapy are dependent on factors such as 
site, size, aggressiveness and number of lesions, previous 
attempts at treatment, clinician experience, and availability 
of services, equipment and facilities [17]. On the other hand, 
since little is known about sarcoid behavior on the equine 
penis, penile sarcoid poses significant treatment challenges; 
however, the ideal approach for treatment of equine penile 
tumours is surgical excision with preservation of external 
genitalia functions including micturition, erection, and 
ejaculation [22].

In this case, due to the presence of a large mass at the 
distal end of the penis without proximal spread and metas-
tasis, urethral stricture, and dysuria, partial phallectomy 
was performed to remove the tumour mass and alleviate the 
horse’s discomfort. Under the same circumstances, partial 
phallectomy has been recommended as an ideal approach 
to treat penile masses such as tumours [22] and habrone-
miasis [18]. Williams’ technique of phallectomy was chosen 
in this case due to a lower risk of post-operative urethral 
stricture and urine scalding [16]. In this stallion, short-term 
complications in the immediate post-operative period (5 
days) included mild preputial oedema and haemorrhage at 
the end of urination which resolved without further treat-
ments as has been described in previous reports [6, 10]. In 
the long-term follow-up, there was also no gross evidence 
of recurrence. It has been reported that the recurrence rate 
of ESs varies between 15 and 82%, with most tumours 
recurring, often more aggressively, within 6 months [14]; 
however, surgical removal with an included safety margin 
of at least one centimetre has been recommended to prevent 
tumour recurrence [12].

In the stallion, preservation of breeding function may 
not be possible following partial phallectomy [3]. In line 
with this, castration has been recommended 3–4 weeks 

before penile amputation to minimize complications 
associated with sexual excitation and erection, namely 
post-operative haemorrhage and dehiscence of the suture 
lines [16]; however, in the present case, the owner hoped to 
preserve the horse’s fertility and was not prepared to allow 
the stallion to be castrated. Clearly, natural mating and 
ejaculation induction using an artificial vagina or manual 
stimulation was not possible due to the lack of the glans 
[4]. Pharmacological methods for enhancing and inducing 
ejaculation in stallions with ejaculatory dysfunctions or 
disabilities interfering with natural breeding function have 
been described previously [13]. Nonetheless, chemically 
induced ejaculation using imipramine orally followed by 
xylazine intravenously [9, 13] was not successful in this 
case. The success rate of ejaculation was estimated by 
Johnston and Deluca to be about 56% [9], and McDon-
nell estimated it to be about 67% [13], though titration 
of the dose in individual stallions significantly improves 
the ejaculation rate for any given treatment [13]. Electro-
ejaculation, as an alternative method, is a feasible method 
of semen collection from stallions with some of the physical 
and psychological problems. Its use in the horse has been 
demonstrated but not practiced due to the relatively high 
voltages required for electro-ejaculation to be achieved [5]. 
Harvesting of epididymal sperm from stallions for freezing 
and future use is generally considered a method of last resort 
to preserve valuable genetic material when stallions suffer a 
catastrophic injury or die prematurely. It is also sometimes 
requested at the time of elective castration [2].

In summary, partial phallectomy using Williams tech-
nique was an effective surgical method for treatment of 
solitary fibroblastic sarcoid confined to the distal end, or 
glans, of the penis in the horse. Though normal precopula-
tory behavior, erection, and mounting persisted, ejaculation 
was ultimately unsuccessful in the horses after partial phal-
lectomy.
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