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Abstract

:

Simple Summary


A 5-year-old recently castrated male Doberman dog presented for prolonged erection of one week’s duration with associated pain and dysuria. This was the fourth episode within a year. Each episode was associated with an unusual event, which was stressful for the dog. Castration performed two months prior to the final episode did not prevent recurrence. Due to tissue necrosis, penile amputation and urethrostomy had to be performed. To our knowledge, this case is the first report of a stuttering priapism in a dog. Stuttering priapism, also called recurrent or intermittent priapism, is a particular type of ischemic priapism described in humans that is characterized by repeated episodes of prolonged erections.




Abstract


A 5-year-old recently castrated male Doberman dog presented for prolonged erection of one week’s duration with associated pain and dysuria. This was the fourth episode within a year. Each episode was associated with an unusual event, which was stressful for the dog. Castration performed two months prior to the final episode did not prevent recurrence. Due to tissue necrosis, penile amputation and urethrostomy had to be performed. The dog recovered fully. Prolonged erection that persists beyond or that is unrelated to sexual stimulation is called “priapism”. This term refers to the Greek god Priapus, a god of fertility, memorialized in sculptures for his giant phallus. In humans, depending on the mechanism involved, priapism is classified as nonischemic or ischemic. Because prognosis and treatment are different, priapism must be determined to be nonischemic or ischemic. Nonischemic priapism is a rare condition observed when an increase in penile arterial blood flow overwhelms the capacity of venous drainage; it is often associated with penile trauma, and does not require medical intervention. Ischemic priapism is associated with decreased venous return. In humans, ischemic priapism accounts for 95% of cases, the majority of which are idiopathic. Ischemic priapism is a urological emergency; simple conservative measures such as aspiration of blood from the corpora cavernosa and intracavernosal injection of an adrenergic agent are often successful. Stuttering priapism, also called recurrent or intermittent priapism, is a particular form of ischemic priapism reported in humans that is characterized by repetitive episodes of prolonged erections. Management consists of treating each new episode as an episode of acute ischemic priapism, and preventing recurrence with oral medications such as dutasteride and/or baclofen, gabapentin, or tadalafil. To the authors’ knowledge, this case is the first report of stuttering priapism in a dog.
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1. Introduction


Priapism is a prolonged erection that persists beyond or is unrelated to sexual stimulation [1,2]. The term “priapism” refers to the Greek god Priapus, a god of fertility, memorialized in sculptures for his giant phallus. Priapism results from the absence of detumescence after erection.



Priapism may easily be confused with paraphimosis, a condition in which the non-erect penis cannot be reduced into the prepuce [3,4]. Paraphimosis may occur when the preputial orifice is too small, when the length of the prepuce is inadequate, when preputial muscles are weakened, or after a trauma [5]. Paraphimosis can lead to penile edema mimicking an erection, hence the possible confusion with priapism; priapism and paraphimosis can coexist [5].



The penis has three erectile body types: the glans, the corpus spongiosum, and the corpora cavernosa; priapism results from an engorgement of the corpora cavernosa because of an increase in arterial inflow or a decrease in venous outflow. The glans and the corpus spongiosum are mostly spared. Penile erection is a complex neurovascular event involving the central nervous system, the autonomic nervous system, and the vascular tissue of the penis. Penile erection and penile detumescence are controlled by the autonomic nervous system [6]. Penile erection is mediated through the pelvic nerve, composed of parasympathetic fibers. Parasympathetic stimulation of the pelvic nerve leads to penile arterial dilatation that increases arterial blood flow to the corpora cavernosa; subsequently, venous outflow decreases via contraction of smooth muscle fibers of the corpora cavernosa; this results in arterial engorgement. Penile detumescence occurs after sympathetic stimulus. Adrenergic sympathetic nerves release norepinephrine that causes relaxation of smooth muscle fibers, allowing drainage via the pudendal veins. Priapism is a persistent erection caused by disturbances in the mechanisms controlling penile detumescence [7]; the erection can appear de novo (as a result of a prolonged nocturnal erection, for instance) or may persist after sexual intercourse or masturbation [7]. In humans, prolonged corpora cavernosa ischemia lasting more than 24 to 48 h can lead to irreversible fibrosis with destruction of the erectile tissue, and subsequently to permanent erectile dysfunction in as many as 59% of cases [7]. In humans, priapism can be secondary to factors affecting penile erection like hematologic disease, trauma, surgery, neoplasia, neurological disorder, medication, or local inflammation [7]. Priapism is estimated to be idiopathic in 50% to 60% of cases [7].



Priapism has been reported in humans, in horses [8,9,10,11,12,13], in dogs, and in cats [14,15,16,17]. In all species, priapism is uncommon. We found 14 reports of priapism in dogs in the veterinary literature (excluding cases published in textbooks). Causes were trauma during copulation [14,18], neurological disorder (encephalomyelitis [19], disc herniation [5], syringohydromyelia [5], lumbar stenosis [20]), perineal disease [21,22], penile metastasis of a prostatic sarcoma [23] and unidentified causes [3,5,22,24]. The present case explores an unusual clinical presentation of priapism in a dog.




2. Case Report


A 5-year-old recently castrated male Doberman dog presented for lethargy, dysuria, stranguria and enlargement of the penis of seven days’ duration. The dog was very anxious. The owners reported three previous acute episodes of enlargement of the penis associated with dysuria and pain within a year prior to castration. In each case, reintegration of the penis into the prepuce was possible. According to the owners, these episodes were always associated with an unusual event, which was stressful for the dog, such as the absence or illness of the owner. During the first episode one year previously, radiographic and ultrasonographic examination of the urogenital tract did not reveal any abnormality, although penile ultrasound with color flow Doppler was not performed. Clinical signs resolved within 10 days. The dog, then intact, was given delmadinone acetate. The other two episodes occurred six months and two months prior to presentation. Each time, temporary urethral catheterization was performed; cephalexin and prednisolone were prescribed by the veterinarian. Clinical signs resolved within three to five days. The dog was neutered two months prior to the fourth episode. The fourth episode began seven days prior to presentation, while the dog was particularly anxious because the owner was away. The treatment used in previous episodes was tried, without effect. After seven days, because detumescence had not occurred, the dog was referred to the emergency unit of our institution.



The day of presentation, physical examination was normal except for a tachypnea, which was probably due to pain. Genital examination showed a marked engorgement of the penis, which protruded slightly from the prepuce (Figure 1).



Partial exteriorization of the penis revealed a markedly engorged, rigid penis, dark purple in color with a darker area (Figure 2).



The penis was cold and extremely painful upon palpation. A pulse was not palpable on the penis. Neurologic and orthopedic examinations were normal. The diagnosis was priapism associated with partial necrosis of the penis and partial urethral obstruction. Complete blood count, coagulation status, and chemistry were normal. Radiographs of the urogenital tract confirmed enlargement of the penis and distension of the bladder. Ultrasonography showed engorged penile veins around the bulbus glandis of the penis. A penile doppler ultrasound exam did not show blood flow. Urethral catheterization produced brown-colored urine; no bacteria were found on microscopic examination.



The following day, despite the application of ice packs to the sheath, because of the extent of penile necrosis (Figure 3), and the worsening of the dysuria, surgical treatment was elected (Figure 4), consisting of complete amputation of the penis (Figure 5) and scrotal urethrostomy. Examination of the resected specimen revealed necrosis of a large part of the penis (Figure 6), especially at its tip (Figure 7 and Figure 8). An incision into a necrotic area produced a black coagulum (Figure 9). There were no intraoperative or postoperative complications. The dog was discharged five days after presentation; he recovered fully (Figure 10). Histopathological examination confirmed a diffuse necrosis of the penis associated with multiple hemorrhages totally disrupting normal tissue architecture; no neoplastic process was observed. Except for the association with a stressful event, the cause of the priapism has not been precisely identified. The final diagnosis was idiopathic “recurrent priapism”, also called “stuttering priapism.”




3. Discussion


Advances in erection physiology in humans have led to a better understanding of the pathophysiology of priapism and its management. The goal of therapy of priapism in humans is to maintain erectile function. Priapism results from engorgement of the corpora cavernosa due to an increase in arterial inflow or a decrease in venous outflow. In humans, depending on the mechanism involved, priapism is classified as nonischemic or ischemic [1,25,26,27]. Treatment and prognosis differ accordingly. Given the similarity of pathophysiology, an algorithm identical to that of humans is reasonable for dogs [5].



3.1. Nonischemic Priapism


Nonischemic (arterial, high-flow) priapism is an uncommon form of persistent erection observed when an increase in arterial blood flow overwhelms the capacity of venous drainage [1,2]. The most common identified cause is trauma to the penis or to the perineum with traumatic rupture of the cavernous artery or its branches. Usually, the penis is non-rigid and non-painful and penile trauma is reported. Time from trauma to presentation has no significant impact on outcome. Nonischemic priapism is not an emergency: it often resolves without treatment. Nonischemic priapism has been reported in dogs [5,18] and in a cat [17]; as in humans, nonpainful, nonischemic priapism generally had a favorable outcome in dog and in cat.




3.2. Ischemic Priapism


Ischemic (veno-occlusive, low-flow) priapism is associated with a decrease in venous return. In humans, ischemic priapism accounts for 95% of cases [27,28]; the majority of cases are idiopathic [28]; some cases are associated with medications [29]. Usually, the penis is rigid and very painful. A penile doppler ultrasound exam does not show blood flow [30]. As in humans, most cases reported in dogs are ischemic priapisms. In the present case, the ischemic nature of the priapism is attested by the degree of pain, the rigidity of the penis, the absence of palpable pulsation, the absence of blood flow on doppler ultrasound exam, the extent of necrosis, and the black color of the blood within the corpora cavernosa.



Ischemic priapism requires emergency treatment; the outcome is time-dependent. The goal of therapy is to decompress the corpora cavernosa and restore blood flow. The American Urology Association (AUA), the European Association of Urology (EAU), and the Sexual Medicine Society of North America (SMSNA) have published guidelines on the management of ischemic priapism in humans [1,31,32]. Three recent reviews have also been published [33,34,35]. Guidelines recommend a stepwise escalation of treatment beginning with conservative treatment before invasive treatment [7].



3.2.1. Aspiration


A stepwise approach to ischemic priapism starts with corporeal aspiration of blood with or without irrigation with non-heparinized saline solution [7]. The aspiration should be performed with an 18- or a 19-gauge needle placed at the base of the penis in the 3 o’clock and 9 o’clock positions [33]. The decompression of the corpora cavernosa by aspiration should be performed until detumescence is achieved, or fresh red blood is obtained. Aspiration is both therapeutic and diagnostic: cavernosal blood in men with ischemic priapism has pH < 7.25, PO2 < 30 mmHg and PCO2 > 60 mmHg; in men with nonischemic priapism, cavernosal blood values are similar to those of arterial blood. Aspiration provides pain relief. Aspiration +/− irrigation is about 30% successful in people [5].




3.2.2. Intracavernous Injection of Sympathomimetic Agents


If ischemic priapism persists despite aspiration, intracavernous injection of a sympathomimetic drug should be performed; the panel recommends use of diluted phenylephrine because of its limited cardiovascular risks compared with drugs with β-adrenergic activity. Other α-adrenergic agonists such as ephedrine, epinephrine or norepinephrine may be used [33]; there are no published data that compare the efficacity of the different drugs [33]. The phenylephrine is diluted in normal saline solution to 100 to 500 μg/mL; 100 to 200 μg every 5 min is injected until detumescence is achieved, with a maximal dose of 1000 μg (1 mg) in an adult human [5,33]. As no blood is retained in the penis, to avoid systemic complications, it is important to inject the phenylephrine into the corporeal cavernosa only and the patient should be monitored closely during the injection and for an hour after the injection [33]. Appropriate dosages have not been determined in dogs and cats; Lavely suggests starting with a low dosage (1–3 μg/kg) [5]. Intracavernous injection can cause pain [7], so it is preferable to perform it with the patient under sedation or anesthesia [5]. In humans, the resolution rate with aspiration and intracavernous injection of sympathomimetic agents ranges from 43% to 81% [5].



It is regrettable that in the present case, neither aspiration nor intracavernous injection of an α-adrenergic agonist was attempted on admission. This could have prevented the worsening of penile necrosis and avoided amputation surgery. The clotted blood removed after amputation (Figure 9) is typical of that removed by aspiration in humans, and suggests that aspiration could have been beneficial. This article is a reminder of these simple, little-known measures, since priapism in dogs is so rare. Among the simple measures to put in place, lubrication of the penis to limit tissue damage secondary to exposure and the use of an Elizabethan collar to prevent self-mutilation should not be neglected. Urethral catheterization is sometimes required.




3.2.3. Surgical Intervention


In humans, in the case of failure of conservative options, surgery should be considered [28]. Shunt surgery diverts blood for the corpus cavernosa into another area. Penile prosthesis allows the recovery of sexual function in patients with erectile dysfunction. In a castrated dog, because erectile function is not expected, amputation of the penis is a reasonable option. Prolonged erection over 4 h induces local hypoxia and acidosis; this initiates a cascade of events leading to the formation of thrombi in the sinusoidal spaces and smooth muscle cell necrosis within 24 h [36]. In the present case, the dog presented seven days after the onset of priapism, with extensive necrosis of the penis; because of the worsening of the necrosis, penile amputation was required. In a case series of penile amputation and scrotal urethrostomy in 18 dogs, 4 dogs had priapism [22].





3.3. Stuttering Priapism


What make this case unique to the veterinary literature is that the dog had three previous episodes of priapism. These findings are consistent with stuttering priapism described in humans. Stuttering priapism, also called recurrent or intermittent priapism, is a particular type of ischemic priapism that is characterized by repetitive episodes of prolonged erections [1,30,31,37,38]. Typically, the episodes are painful, sleep-related, last less than 3 h and are self-limiting [39]. However, these episodes can increase in duration and in incidence, leading to acute major ischemic priapism episodes that require emergency medical management [33]; 28% of patients progress to major episodes of ischemic priapism [40] that can lead to irreversible corporal fibrosis with permanent erectile dysfunction. Management of stuttering priapism consists in preventing future episodes with oral medications, and in treating each new episode following the recommendations for acute ischemic priapism previously reported [41]. Because the mechanisms involved in the development of stuttering priapism are poorly characterized, medical management is often disappointing [42].



3.3.1. Hormonal Therapy


Hormonal therapy has sometimes been a successful medical option for preventing recurrence of stuttering priapism in humans [42]. In a study including 13 patients, the 5-α reductase inhibitor dutasteride led to some degree of improvement in 11/13 (85%) men: 5/13 (38%) had complete resolution of their symptoms and 6/13 (46%) had reduced frequency and/or severity of their episodes [43]; in comparison to finasteride, which has a half-life of 5 h, dutasteride has a half-life of 35 days.



In the present case, castration two months prior to the fourth episode did not prevent the recurrence. According to the owners, the association between each episode of priapism and a stressful event was clear; given that the dog was sexually intact at the time of the first three episodes, it is not excluded that sexual stimulation such as masturbation was involved. In a case series including 21 human patients without identifiable cause for their priapism, an anxiety disorder was self-reported in 10 patients [44].



There are no clear guidelines on the prevention of stuttering priapism in humans; in dogs, considering the published data in humans, any testosterone abnormalities should be corrected; dutasteride can be used, but surgical castration is a reasonable option.




3.3.2. Non Hormonal Therapies


There are anecdotical reports of the use of non-hormonal therapies with oral baclofen [45,46,47,48], oral terbutaline (a β2-agonist) [49], oral salbutamol (a β2-agonist) [50], oral gabapentin (an anticonvulsant drug) [51] and oral tadalafil (a phosphodiesterase type 5 (PDE5) inhibitor) [52,53,54].






4. Conclusions


Because prognosis and treatment are different, priapism must be determined to be ischemic or nonischemic. Nonischemic priapism is a rare condition, often associated with penile trauma, that does not require medical intervention. Conversely, ischemic priapism is a urological emergency; simple conservative measures like aspiration of the corpora cavernosa and intracavernosal injection of an adrenergic agent are often successful. Stuttering priapism, also called intermittent or recurrent priapism, is a particular form of ischemic priapism reporting in humans. Management in humans consists in treating each new episode as acute ischemic priapism, and preventing recurrence with oral medications like dutasteride and/or baclofen, gabapentin, or tadalafil. To the authors’ knowledge, this case is the first report of a stuttering priapism in a dog.
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Figure 1. Marked enlargement of the penis, which protrudes slightly from the prepuce. 
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Figure 2. Partial exteriorization of the penis revealing a markedly engorged, rigid penis, dark purple in color with a darker area. 
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Figure 3. Extent of penile necrosis the day following admission. 
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Figure 4. Intraoperative view of penile amputation, showing the limits of the incision. 
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Figure 5. Intraoperative view of the amputation of the penis. 
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Figure 6. Resected specimen with the sheath still partially covering the penis. 
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Figure 7. Resected specimen showing a more marked necrosis at the tip of the penis. 
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Figure 8. Necrosis at the tip of the penis. 






Figure 8. Necrosis at the tip of the penis.



[image: Vetsci 09 00518 g008]







[image: Vetsci 09 00518 g009 550] 





Figure 9. Black coagulum observed after incision of a necrotic area of the penis. 
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Figure 10. Urethrostomy wound and skin wound the tenth day following the surgery. 
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