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Simple Summary: Prostatectomy is a surgical procedure that involves the removal of the prostate,
either partially (partial prostatectomy) or completely (total prostatectomy). Total prostatectomy is
considered technically difficult to perform, carrying with it many complications and unwanted side
effects. The standard total prostatectomy provides a caudal celiotomy: a pubic symphysiotomy or
pubic and ischial osteotomies may be required in order to improve access to the prostate gland and
the pelvic urethra. Perineal hernia refers to the herniation of pelvic and abdominal viscera into the
subcutaneous perineal region through a pelvic diaphragm weakness. A concomitant prostatic disease
is observed in 25–59% of cases: the prostate can remain in the physiological location or displace
within the hernial contents. Surgery is the treatment of choice in case of perineal hernia. The aim of
this article is to describe retrospectively the total perineal prostatectomy in dogs presenting perineal
hernia with concomitant prostatic diseases which required the removal of the gland. The experience
in six patients (three dogs with the prostate within hernial contents and three dogs with intrapelvic
prostate) are reported as well as advantages, disadvantages, and limitations of the surgical procedure.

Abstract: Perineal hernia refers to the herniation of pelvic and abdominal viscera into the subcu-
taneous perineal region through a pelvic diaphragm weakness: a concomitant prostatic disease is
observed in 25–59% of cases. Prostatectomy involves the removal of the prostate, either partially
(partial prostatectomy) or completely (total prostatectomy). In case of complicated perineal hernia,
staged procedures are recommended: celiotomy in order to perform colopexy, vasopexy, cystopexy,
and/or to treat the prostatic disease, and perineal access in order to repair the perineal hernia. Very
few reports relate prostatectomy using a perineal approach and, to the extent of the author’s knowl-
edge, this technique has not been thoroughly investigated in the literature. The aim of this article is
to retrospectively describe the total perineal prostatectomy in dogs presenting perineal hernia with
concomitant prostatic diseases which required the removal of the gland. The experience in six dogs
(three dogs with the prostate within hernial contents and three dogs with intrapelvic prostate) is
reported as well as advantages, disadvantages, and limitations of the surgical procedure. In the
authors’ clinical practice, total perineal prostatectomy has been a useful surgical approach to canine
prostatic diseases, proven to be safe, well tolerated, and effective.

Keywords: perineal prostatectomy; total prostatectomy; perineal hernia; dog

1. Introduction

Prostatectomy is a surgical procedure that involves the removal of the prostate, either
partially (partial prostatectomy) or completely (total prostatectomy). Total prostatectomy
is carried out mainly in early detected non-metastatic prostatic tumors, but it can also be
used in the case of severe trauma, vascular disorders due to prostate dislocation, recurrent
and/or unresponsive abscesses, or cystic formations. In the last two situations, however,
other options are often described, such as partial prostatectomy, omentalization, marsupi-
alization if needed, or the placement of a drain [1–3]. Total prostatectomy is considered
technically difficult to perform, carrying with it many complications and unwanted side
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effects [4–7], even if, in the authors’ experience, complications have not been so frequently
encountered [8]. The literature reports a high probability of urinary incontinence following
total prostatectomy [9]. According to some authors, this complication occurs in over 90% of
subjects [10], while according to others the percentage varies from 33% to 100% of treated
cases [1,11]. For these reasons, it is usually preferred to treat prostate diseases through
a conservative approach, although in some cases it may be necessary to remove the gland.
The standard total prostatectomy provides a caudal celiotomy. Given the particular local-
ization of the gland, a pubic symphysiotomy [12] or pubic and ischial osteotomies may be
required in order to improve access to the prostate gland and the pelvic urethra [12,13].

Perineal hernia refers to herniation of pelvic and abdominal viscera into the subcu-
taneous perineal region through a pelvic diaphragm weakness. The condition is usually
seen in older male dogs. Conditions that lead to perineal hernia are poorly understood:
the cause could be multifactorial and potential risk factors include breed predisposition,
rectal abnormalities, hormonal factors, prostatic enlargement, prostatic cyst, pelvic masses,
myopathy of the pelvic diaphragm, increase of the abdominal pressure, and tenesmus [14].
A concomitant prostatic disease is observed in 25–59% of cases: the prostate can remain
in the physiological location with only minimal pelvic involvement, move caudally to
pelvic localization, or displace within the hernial contents [15,16]. Surgery is the treatment
of choice in the case of perineal hernia. When a concurrent surgical prostatic disease is
diagnosed (complicated perineal hernia), staged procedures are recommended: first, after
the repositioning of herniated organs, colopexy, vasopexy, cystopexy, and/or treatment of
the prostatic disease, if requested, may be performed during celiotomy. Then, the perineal
hernia is repaired as the improved visualization facilitates the execution of the sutures,
reducing the probability of damaging the neurovascular structures (caudal rectal nerves)
and the external anal sphincter, thus decreasing the onset of post-operative fecal incon-
tinence and relapse [16–19]. There are very few reports relating prostatectomy using
a perineal approach [6,20] and, to the extent of the author’s knowledge, this technique has
not been thoroughly investigated in literature.

The aim of this article is to describe retrospectively the total perineal prostatectomy in
dogs presenting perineal hernia with concomitant prostatic diseases which required the
removal of the gland. The experiences of six patients (three dogs with the prostate within
hernial contents and three dogs with intrapelvic prostate) are reported as well as advantages,
disadvantages, and limitations of the surgical procedure. Perineal prostatectomy proved to
provide some advantages compared to the celiotomic access: less trauma for the patient,
more accurate haemostasis, better visualization of the gland, less tension on the anastomosis
site, decreased surgical time.

2. Materials and Methods

Medical records were analysed to identify dogs referred for perineal hernia with
concurrent prostatic disease. Dogs were included if they had undergone a total perineal
prostatectomy following pre-operative clinical examination, abdominal and/or perineal
ultrasound and pelvic and/or thoracic radiographic examination.

Treatment options have been discussed with the owners and potential complications
were presented to them. All procedures described were performed in the course of routine
clinical activity by a licensed veterinarian surgeon experienced in prostatic surgery follow-
ing a normal standard protocol approved by the owners of the dogs (informed consent).
Moreover, this study was carried out in accordance with the relevant guidelines and regu-
lations required by Italian Veterinary Clinical Practice (as reported in FNOVI-Federazione
Nazionale Ordini Veterinari Italiani-Deontological Guidelines, art. 15).

Pre-surgical, intra-operative, and post-surgical clinical information were collected and
analyzed for each patient.

Signalment, recent medical history, clinical signs, results of pre-operative laboratory
tests and diagnostic imaging, and histologic diagnosis were evaluated. Information about
the duration of the prostatectomy (from the skin incision to the apposition of the last
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suture of the vesicourethral anastomosis), intraoperative and postoperative complications,
duration of recovery, discharge, and follow up was collected.

3. Surgical Technique

The perineal region was aseptically prepared for surgery. Fecal material was removed
from the rectum and the anal sacs were evacuated. A temporary pursue string suture was
placed in the anus and a sterile urinary catheter (Dog Catheter with Female Luer Mount,
Portex®, Smiths Medical International Lt., Hythe, Kent, UK) was placed in the urethra.
The dog was positioned in ventral recumbency with the hind limbs pulled caudally at the
edges of the operating table and the tip of the tail was fixed over the dog’s back. A pad
was placed under the caudal abdomen to determine a slight upward inclination of the
hindquarters: the same result can be obtained by tilting the operating table (Trendelemburg
or anti-shock position). To allow the reader a better understanding of the different surgical
steps and a good visualization of the anatomical structures, Figures 1–4 have been taken
from a cadaver study.
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The prostate was isolated from the surrounding periprostatic adipose tissues by 
blunt dissection, taking care to tie the neuro-vascular bundles located dorso-laterally to 
the gland (Figure 2a), making the ligatures as close to the gland as possible. The vas def-
erens were identified and ligated before the gland was tractioned caudally (Figure 2b). 

Figure 1. Surgery steps: (a) the prostate and the bladder are identified after perineal incision and blunt
dissection; (b) a sterile disposable Penrose drain set or a silicone vascular tape was then positioned
around the urethra to better identify it during the subsequent steps of the procedure.
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Figure 4. Surgery steps: (a) the catheter is reintroduced into the urethra to realign the stumps and
allow the vesicourethral anastomosis; (b) vesicourethral anastomosis.

A skin incision was made over the hernia, from the base of the tail until a midpoint
between the pubis and ischial tuberosity, crossing it by at least 2–3 cm. The incision line
was curved, so that in its intermediate portion it moves away from the anus by 2–4 cm.
The subcutaneous tissue was detached through a blunt dissection to expose the hernial
contents, which were repositioned cranially into the pelvic cavity. Starting from the root of
the penis and finding the rectum dorsally, the urinary catheter previously inserted in the
urethra was detected through digital palpation, allowing to identify the prostate more easily
(Figure 1a). The membranous urethra was identified by palpating the urinary catheter with
a finger and isolated from the surrounding tissues. A sterile disposable Penrose drain set
or silicone vascular tape was then positioned around the urethra to better identify it during
the subsequent steps of the procedure (Figure 1b).

The prostate was isolated from the surrounding periprostatic adipose tissues by blunt
dissection, taking care to tie the neuro-vascular bundles located dorso-laterally to the gland
(Figure 2a), making the ligatures as close to the gland as possible. The vas deferens were
identified and ligated before the gland was tractioned caudally (Figure 2b).

The prostate was gently tractioned caudally (Figure 3a). A stay suture was placed in
the neck of the bladder to ensure that it could always be identified, did not retract into
the abdomen, and did not undergo twisting before the anastomosis (Figure 3b). The ure-
thra was transected just proximally and distally to the prostate capsule, progressively
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withdrawing the urinary catheter into the membranous urethra. The prostate was then
removed. The catheter was advanced again into the bladder (Figure 4a). The end-to-end
vesicourethral anastomosis was carried out with single interrupted absorbable monofila-
ment 4-0 sutures (Figure 4b).

All the sutures were always applied in such a way that they are diametrically opposite,
in order to guarantee the symmetry of the anastomosis. Care should be taken to not involve
the mucosal layer and catheter in the suture. At the end of the anastomosis, the stay suture
previously applied to the bladder neck was removed.

The bladder was repositioned in the abdomen and the simple male urethral catheter
was replaced with a Foley catheter (Well Lead Medical Co., Ltd., Guangzhou China).
The hernia was then repaired according to the technique selected by the surgeon, namely
traditional herniorrhaphy or prosthetic implant. An orchiectomy was performed if the dog
was intact.

In the case of a prostate completely displaced in the hernial contents, the identification
of the prostate occurs very easily when the hernial sac is opened. The subsequent steps are
similar to those described above.

4. Results

Six client-owned dogs (four intact males and two neutered males) of different breeds
(four mixed-breed dogs, one Maltese and one Lagotto Romagnolo), mean age 8.33 ± 1.80 years
(median age eight years; range 6–11 years) and mean weight 13.55 ± 5.28 kg (median weight
15 kg; range 5.2–20 kg) were included in the study. A perineal hernia with concomitant pro-
static disease was diagnosed in all dogs and the removal of the prostate was recommended.

The clinical signs manifested on presentation were: swelling of the perineal region
(six in six), lethargy (five in six), fecal tenesmus (five in six), anorexia (three in six), hypother-
mia (two in six), tachycardia (two in six), mucosal congestion (two in six), abdominal pain
(two in six), gait abnormality (two in six), macroscopic haematuria (one in six), intermittent
urethrorrhagia (one in six), seizures (one in six).

Preoperative serum biochemistry and haematology test were performed in all dog as
well as urinanalysis.

Dogs underwent abdominal ultrasound (six in six), ultrasound of the perineal region
(six in six), radiographic examination of the abdominal-pelvic region (six in six), thoracic
radiography (one in six) and positive-contrast retrograde cystourethrography (two in six).

The diagnosis was unilateral right perineal hernia (three in six), bilateral perineal
hernia (three in six): in three dogs the prostate was totally displaced in the hernial contents,
whereas in three dogs a partially dislocated or intrapelvic prostate was observed. Con-
comitant prostatic diseases detected were prostatitis and prostatic abscesses (three in six),
benign prostatic hyperplasia with severe large cysts with urinary content (one in six),
prostatitis and severe parenchymal necrosis (one in six) (Figure 5), prostate adenocarci-
noma (one in six). Clinical findings, laboratory tests and diagnostic imaging oriented the
surgeon towards the decision to remove the prostate. Preoperative findings, including cyto-
logic samples obtained by US-FNA and/or prostatic massage, agreed with final histologic
diagnoses in all cases.

Signalment, hernia, and prostatic localization details, clinical findings, preoperative
haematology and biochemistry tests, urinalysis results, radiographic and echographic
results, and histologic diagnosis for dogs who had undergone perineal prostatectomy are
summarized in Tables 1 and 2.
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Table 1. Signalment, hernia and prostatic localization details, clinical findings for dogs undergone
perineal prostatectomy.

Case Signalment Perineal Hernia Clinical Findings

1 8 yo mixed breed Right unilateral
Prostate within the hernial contents

Swelling of the perineal region, lethargy,
anorexia, hypothermia, tachycardia, mucosal

congestion, seizures

2 9 yo mixed breed Right unilateral
Intrapelvic prostate

Swelling of the perineal region, lethargy, fecal
tenesmus, anorexia, abdominal pain,

haematuria, gait abnormalities

3 11 yo Maltese Bilateral
Prostate within the hernial contents

Swelling of the perineal region, lethargy, fecal
tenesmus, hypothermia, tachycardia,

mucosal congestion

4 7 yo Lagotto Italiano

Right unilateral
Partially intrapelvic prostate and

prostatic cyst within
the hernial contents

Swelling of the perineal region, fecal tenesmus,
abdominal pain, intermittent urethrorrhagia

5 10 yo mixed breed Bilateral
Prostate within the hernial contents

Swelling of the perineal region, lethargy, fecal
tenesmus, stranguria

6 6 yo mixed breed Bilateral
Intrapelvic prostate

Swelling of the perineal region, lethargy, fecal
tenesmus, anorexia, gait abnormalities

Table 2. Preoperative hematology and biochemistry tests, urinalysis results, radiographic (RX) and
echographic (US) results, final diagnosis for dogs undergone perineal prostatectomy; BPH = benign
prostatic hyperplasia.

Case Hematology and Biochemistry Urinalysis RX US Diagnosis

1

AST 331 U/L (20–42);
ALP 533 U/L (42–180)
Creatinine 2.79 mg/dL

(0.65–1.35)
Urea 150.36 (18–55);

GGT 20.1 U/L (0–5.8)
PT 9.5 s (5.0–7.5);

aPTT 17.6 s (8.0–16.5)

Hematuria
Leucocytes
Proteinuria

Staphylococcus spp.

Pelvic region Prostate 3.5 × 4.4 cm
Irregular pattern

Prostatitis
with disseminated

necrotic areas
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Table 2. Cont.

Case Hematology and Biochemistry Urinalysis RX US Diagnosis

2

Hgb 24.3% (12–18);
HCT 69.8% (37–55)

RBC 10,600,000
(5,500,000–8,500,000) WBC
20,360/mm3 (6000–17,000)

Albumin 2.13 g/dL (2.75–3.85)
Albumin/globuline 0.41 mg/dL

(0.75–1.35)
Urea 64.03 mg/dL (17–48)

Hematuria
Leucocytes Pelvic region

Prostate 4.60 × 4.71 cm
Anechoic

intraparenchymal area
(2.80 × 3.24 cm)

Suspected prostatic
abscess

Prostatitis
and prostatic abscess

3

Creatinina 1.61 mg/dL
(0.75–1.4)

Urea 81 mg/dL (17–48);
GGT 9.5 U/L (0–5)

Hematuria
Leucocytes

ProteinuriaRod-shaped
bacteria

Abdominal and
pelvic regions

Positive-contrast
retrograde

cystourethrography

Prostate 2.6 × 3.6 cm
Anechoic

intraparenchymal area
(1.5 × 2.6 cm)

Suspected prostatic
abscess

Chronic
prostatitisand large

prostatic abscess

4
MPV 18.3 fL (6.6–10.9);

AST 58 U/L (15–52)
ALT 73 U/L (15–65)

Hematuria Abdominal and
pelvic regions

Prostate 4.55 × 4.62 cm
Anechoic

intraparenchymal
area (3.50 × 3.10 cm)

BPH
and prostatic cyst

5

WBC 26,640/mm3 (6000–17,000)
Urea 199.75 mg/dL (17–48)

Creatinine 7.65 mg/dL
(0.75–1.4)

Hematuria
Leucocytes
Proteinuria

Abdominal and
pelvic regions

Positive-contrast
retrograde

cystourethrography

Prostatic size were not
ultrasonographically

investigated.
Two anechoic area
occupied almost

completely the gland.
Suspected prostatic

abscess

Prostatitis
and large prostatic

abscesses
involving the whole

gland

6

Neutrophils 13,188/mm3

(3000–12,000)
Eosinophils 785/mm3 (0–750)

ALT 122 U/L (12–65)

Hematuria
Leucocytes

Abdominal and
thoracic

Prostate 3.22 × 3.87 cm,
Irregular pattern

and mineralization
Adenocarcinoma

The operative time, defined as the time between the skin incision and the last suture
of the vesicourethral anastomosis, was 44.17 ± 1.86 min (median 45 min). Duration of
hospitalization was 4.83 ± 2.19 days (median six days). No intraoperative complications,
such as intraoperative haemorrage or urinary leakage from the anatostomotic site, were
observed in any dog. Dogs were ambulatory 12 h after surgery.

In the hospitalization period, dogs were provided with antibiotic therapy (mar-
bofloxacin 3 mg/kg SID) and analgesics (buprenorfine 15 mcg/kg TID).

Four dogs survived after the discharge from the hospital, while one dog (Table 1; case 1)
died at the end of surgery due to unresponsive cardiorespiratory failure (his conditions
were already critical at the time of admission to the hospital) and one dog (Table 1; case 3)
was euthanized after a week for progressive clinical and laboratory worsening, above all
renal values. Among the rest of the dogs, one dog (Table 1; case 6) died after seven months
for local tumour recurrence; the remaining three dogs (Table 1; cases 2, 4, 5) were monitored
with telephone follow-ups for six months from the discharge.

No postoperative complications were reported during hospitalization in survivors
(four in six), except a 10-year-old mixed breed (case 5), which, after the urinary catheter
removal, manifested fecal tenesmus and intermittent urinary incontinence only during
walking, returning to complete urinary continence within a few weeks, as reported by
the owners. In the remaining animals, owners reported the dogs were fully continent
and micturition was normal throughout the follow-up period or, in case 6, up to the time
of death.

5. Discussion

Perineal hernia is defined as the dislocation of viscera and/or organs due to a pelvic
diaphragm weakness: different structures, such as prostate, bladder, and portions of the
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intestine, can be involved. In the case of concomitant prostate disease, a conservative
approach is usually preferred, considering that prostatectomy is an intervention that can
lead to the complications described above. In some cases, however, it is necessary to remove
the gland. If the prostate is included in the hernial contents and it is necessary to proceed
with a total or partial prostatectomy, a two-step approach is usually performed: celiotomy
to reposition the organ in place and remove it, perineal approach to repair the hernia.
The literature reports cases of involuntary perineal prostatectomy in the case of surgical
treatments aimed at resolving perineal hernias whose contents also consisted of prostate
and urethra [21,22], or in cryptorchidism surgery [23–25]. The cases described referred
to dogs whose prostate had been removed by mistake in a previous surgery, requiring
subsequent corrective interventions. Some authors cite the possibility of using the perineal
approach to remove the prostate [6,20]. To the best of the writer’s knowledge, it does not
appear that the perineal approach has been thoroughly described yet.

The aim of this article is to describe the perineal prostatectomy performed on six male
dogs referred for perineal hernia with concomitant prostatic diseases which required the
removal of the gland and to evaluate any complications and outcomes, comparing the
technique with the standard total prostatectomy via celiotomy. However, the comparison
between our data and those present in the literature has been very complicated as relevant
studies described total prostatectomy by celiotomy without reporting details such as
duration of the surgery or intraoperative complications [1,6,7,11,26,27]. The indication for
performing perineal approach in the dog is a perineal hernia with concurrent prostatic
disease requiring the removal of the gland.

Four intact males and two castrated males of different age and breed were examined,
confirming the literature regarding the lack of a particular breed predisposition and the
average age at which the problem that required the prostatectomy arose. The common
condition of all the dogs in our study was a perineal swelling: the symptoms reported are
similar to those reported in the literature [11,28,29]. As for the changes detected by the
blood biochemical tests, there was a great variability between subjects, probably due to
the fact that our sample included dogs presenting different prostatic diseases and clinical
findings. Urinalysis showed hematuria in all dogs and bacteriuria in two dogs, similarly to
what was described by Bennett et al. Prostatomegaly was observed in all dogs: the size of
the prostatic gland and its position were defined by transrectal palpation and imaging, in
order to choose the surgical approach. In all cases in which the prostate was displaced in
the hernial contents, the macroscopically detectable alterations of the prostate (Figure 5)
were a primary indication for a perineal prostatectomy. In cases in which the prostate
was intrapelvic, the condition of prostate, periprostatic tissues, and the patients’ current
situation favored prostatectomy over other therapeutic techniques or pharmacological
therapies. However, it was mandatory to evaluate the size with respect to the pelvic cavity,
comparing the size of the prostate with the distance between the floor of the pelvis and the
sacral vertebral bodies in a radiographic lateral view.

The diagnosis of infected cysts located in the perineal hernia was decisive for choosing
the perineal prostatectomy, since the risk of breaking these cysts by manipulating them was
greater by celiotomy. Unlike what is reported in the bibliography [11], no CT or MRI was
used as the owners did not consent to the execution of these procedures, but we believe
that these exams could provide very precise information concerning prostate enlargement.

All dogs underwent total perineal prostatectomy with a 45 min average duration of
surgery, defined as the interval from the skin incision to the apposition of the last suture
point of the vesicourethral anastomosis. Unfortunately, these data do not find a possibility
of comparison, as the average duration of standard total prostatectomy interventions is not
reported in the literature [11,30]. However, it should be emphasized that unpublished data
of the authors attest to the average time required for a standard procedure being around
70–90 min.

Two dogs died from causes not related to prostatectomy, one dog died after seven
months due to the recurrence of the tumor, while the other three are still alive. Vlasin
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et al. report the euthanasia of most of the dogs undergoing total removal of the prostate by
celiotomy: some subjects were euthanized five, 10, and 14 days after surgery because of
serious complications, such as cardio-circulatory arrest, haemorrhage, shock, acute renal
failure, urinary leakage through the anastomotic site, and perforation or stricture of the
urethra. In the study by Bennett et al., the overall median survival time after prostatectomy
was 231 days [11]. It should be noted that Bennett et al. and Vlasin et al. referred to
cancer patients, in which survival was reduced due to the presence of metastases or tumor
recurrence [11,30]. Zambelli et al. reported a survival of 4–9 months after standard total
prostatectomy in the case of prostatic neoplasms. The authors described no complications
and/or urinary incontinence, while they highlighted the improvement in the expectation
and quality of life of patients [8].

Total prostatectomy is a procedure not routinely performed due to the high risk of intra-
and post-operative complications. In our study, we only recorded a minor complication
related to the removal of the urinary catheter by one dog in the hospitalization period.

Urinary incontinence is reported as a possible major complication and could undergo
spontaneous resolution in the weeks following the prostatectomy [1,9]. None of our dogs
was incontinent prior to surgery and this has been a very important part of the decision
process, as incontinence and its impact on quality of life must be carefully discussed with
the owner. Patients had no symptoms of urinary incontinence after perineal prostatectomy
except one dog, who presented with fecal tenesmus and intermittent urinary incontinence
during walking in the four days following discharge: the owner reported that symptoms
gradually resolved within a few weeks. Other complications described but not detected in
this study are fecal incontinence, polyuria/polydipsia, recurrence of symptoms (dyschezia,
dysuria, haematuria), delayed healing or wound infection [30], urinary infections, wound
dehiscence, uroabdomen, and prepubic hernia [11].

The data obtained from clinical experience, even if derived from a numerically limited
sample, indicate that total perineal prostatectomy has some intraoperative advantages over
celiotomy in the case of perineal hernia concomitant with a prostatic disease requiring
gland removal. Perineal prostatectomy allows to perform a single operative access and to
avoid changing the animal’s recumbency during the surgery, contributing to maintain the
sterility of the operating field.

Clinical experience allows us to state that total perineal prostatectomy required less
time than the standard prostatectomy, which involves repositioning the dislocated prostate
and its removal after celiotomy, or directly a celiotomy approach if the gland is not dislo-
cated, both procedures associated with the reduction of the perineal hernia. The operative
time decrease also affects the duration of the anaesthetic procedure and the amount of
drugs administered to the patient.

A further advantage was the improved visualization and mobilization of the prostate,
avoiding pelvic osteotomy as necessary during a celiotomic prostatectomy, and reducing the
invasiveness and duration of the procedure, postoperative pain, hospitalisation period, and
limitation of the patient’s physical activity. The prostate vessels could be better visualized,
and their ligation carried out more simply. Therefore, intra-operative haemostasis was
more easily performed. The prostatic neuro-vascular bundles located on the dorsal surface
of the gland can be legated or coagulated: the excellent visualization of the operative field
due to the perineal approach allowed us to use standard surgical techniques and to ligate
the vessels without lengthening the operating times. No intraoperative heamorrage was
observed in any patient. We did not coagulate the vessels, but it is presumable that the use
of clamping devices such as Ligasure could further reduce the length of surgery.

A particularly delicate aspect of prostatectomy is related to vesicourethral anastomo-
sis which, given the very caudal position of the urethra, is considered one of the most
complex aspects of a prostatectomy. In the case of total perineal prostatectomy, the ure-
thral stumps to be anastomosed are more visible and easier to affix and suture than in
standard prostatectomy.
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Finally, if there were abscesses or cystic formations involving the prostatic parenchyma
or heading more caudally, the risk of cyst rupture and following contamination of the
operating field were decreased, unlike what could happen in the celiotomy approach.

Therefore, in our experience, we have not highlighted any particular drawbacks
related to the technique. However, this approach does not allow to create surgical ad-
hesions, which in some cases of perineal hernia correction are considered necessary
(for example, colopexy).

The only contraindication related to the surgical technique in the case of an intrapelvic
pathological prostate is linked to the size of the gland: if the gland is so enlarged as to not
allow traction towards the perineal region, a perineal access is not recommended. Even if
prostatomegaly is accompanied by dislocation of the prostate towards the cranio-ventral
portions of the abdomen, it is not recommended to carry out the perineal approach. It is
therefore mandative to perform accurate pre-operative diagnostic imaging to identify the
location and size of the gland, in order to choose the most suitable surgical approach.

The main limitation of our study could be represented by the small number of patients
undergoing total prostatectomy. However, it is a fact that, except for case reports [5],
the literature reports very small sample sizes: the largest treatment group is the one
described in 2018 by Bennet et al., who carried out a retrospective multi-institutional case
series study [11], followed by Vlasin et al., who carried out a prospective clinical trial on
total prostatectomy in 10 dogs [30].

The last limitation is inherent to retrospective studies: medical records can be incom-
plete and there could be a lack of standardization of main data collection. However, in our
study, the standardization of intra operative treatment has always been guaranteed, as the
surgeon performing the procedure—a surgeon experienced in prostatic surgery—did not
differ in all cases.

6. Conclusions

Total perineal prostatectomy can represent a useful surgical approach to prostatic
diseases and in our experience has proven to be safe, well tolerated, and effective in dogs
affected by perineal hernia. Conservative therapy is always preferable, but when there are
no alternatives or there are indications for the prostatectomy, perineal access is a surgical
approach that makes the removal of the prostate easier and faster than a celiotomic one.
The intra- and peri-operative results have been rather encouraging. However, additional
cases will be necessary to refine this technique and peri-surgical protocol, prompting us to
hypothesize in the future a possible use of this approach for prostatic diseases even in the
absence of contemporary perineal hernia.

Author Contributions: Conceptualization, D.Z. and M.C.; methodology, D.Z. and M.C.; formal
analysis, M.C. and G.B.; investigation, D.Z. and M.C.; data curation, D.Z. and G.B.; writing—original
draft preparation, D.Z. and S.V.; writing—review and editing, S.V. and G.B. All authors have read
and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki, to the guidelines of the Directive 2010/63/EU of the European Parliament
and of the Council of 22 September 2010 on the Protection of Animals Used for Scientific Purposes and
to the regulations required by Italian Veterinary Clinical Practice (as reported in FNOVI-Federazione
Nazionale Ordini Veterinari Italiani-Deontological Guidelines). All procedures described in the
manuscript were performed in routine clinical veterinary practice by licensed veterinarians following
a normal standard protocol approved by the owners of the dogs (informed consent).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: All data are contained in the manuscript.

Conflicts of Interest: The authors declare no conflict of interest.



Animals 2022, 12, 200 11 of 11

References
1. Freitag, T.; Jerram, R.M.; Walker, A.M.; Warman, C.G. Surgical management of common canine prostatic conditions. Compend.

Contin. Educ. Vet. 2007, 29, 656–673.
2. Smith, J. Canine prostatic disease: A review of anatomy, pathology, diagnosis and treatment. Theriogenology 2008, 70, 375–383.

[CrossRef]
3. Christensen, B.W. Canine prostate disease. Vet. Clin. N. Am. Small. Anim. Pract. 2018, 48, 701–719. [CrossRef]
4. Hardie, E.; Barstani, J.; Rawlings, C. Complications of prostatic surgery. J. Am. Anim. Hosp. Assoc. 1984, 20, 50–56.
5. Przadka, P.; Liszka, B.; Piatek, A.; Skrzypczak, P.; Dzimira, S.; Nizanski, W.; Kielbowicz, Z. Total prostatectomy combined with

urethral anastomosis in a dog: A case report. Vet. Med. 2019, 64, 280–286. [CrossRef]
6. White, R.A. Prostatic surgery in the dog. Clin. Tech. Small Anim. Pract. 2000, 15, 46–51. [CrossRef] [PubMed]
7. Stans, J. Prostatectomy as a treatment for canine prostate cancer: A literature review. Open Vet. J. 2020, 10, 317–322. [CrossRef]

[PubMed]
8. Zambelli, D.; Raccagni, R.; Merlo, B.; Iacono, E.; Cunto, M. Aspetti diagnostici, prognostici e terapia del tumore prostatico nel

cane. In Proceedings of the Atti VIII Congresso Nazionale della Società Italiana di Riproduzione Animale, Ozzano dell’Emilia,
Italy, 17–18 June 2010; Quadrifoglio: Bari, Italy, 2010; pp. 167–170.

9. Goldsmid, S.; Bellenger, C. Urinary-Incontinence after prostatectomy in dogs. Vet. Surg. 1991, 20, 253–256. [CrossRef]
10. Rawlings, A.C. Surgery of the prostate. In Current Techniques in Small Animal Surgery, 5th ed.; Bojrab, M.J., Waldron, D.R.,

Toombs, J.P., Eds.; Teton New Media: New York, NY, USA, 2014; pp. 505–509.
11. Bennett, T.C.; Matz, B.M.; Henderson, R.A.; Straw, R.C.; Liptak, J.M.; Selmic, L.E.; Collivignarelli, F.; Buracco, P. Total prostatectomy

as a treatment for prostatic carcinoma in 25 dogs. Vet. Surg. 2018, 47, 367–377. [CrossRef]
12. White, R.A.S. Prostate. In Veterinary Surgery: Small Animal, 1st ed.; Tobias, K.M., Johnston, S.A., Eds.; Elsevier-Saunders:

Saint Louis, MI, USA, 2012; Volume II, pp. 1928–1943.
13. Basinger, R.R.; Robinette, C.L.; Spaulding, K.A. Prostate. In Textbook of Small Animal Surgery, 3rd ed.; Slatter, D., Ed.; Saunders:

Philadelphia, PA, USA, 2003; Volume II, pp. 1542–1557.
14. Gill, S.S.; Barstad, R.D. A Review of the Surgical Management of Perineal Hernias in Dogs. J. Am. Anim. Hosp. Assoc. 2018, 54,

179–187. [CrossRef]
15. Bellenger, C.R. Perineal hernia in dogs. Aust. Vet. J. 1980, 56, 434–438. [CrossRef] [PubMed]
16. Aronson, L.R. Rectum, anus and perineum. In Veterinary Surgery: Small Animal, 1st ed.; Tobias, K.M., Johnston, S.A., Eds.;

Elsevier-Saunders: Saint Louis, MI, USA, 2012; Volume II, pp. 1589–1600.
17. Maute, A.M.; Kock, D.A.; Montavon, P.M. Perineal hernia in dogs—Colopexy, vasopexy, cystopexy and castration as elective

therapies in 32 dogs. Eur. J. Companion Anim. Med. 2003, 13, 104–109.
18. Gilley, R.S.; Caywood, D.D.; Lulich, J.P.; Bowersox, T.S. Treatment with a combined cystopexy-colopexy for dysuria and rectal

prolapse after bilateral perineal herniorraphy in a dog. J. Am. Vet. Med. Assoc. 2003, 222, 1717–1721. [CrossRef]
19. Brissot, H.N.; Dupre, G.P.; Bouvy, B.M. Use of laparotomy in a staged approach for resolution of bilateral or complicated perineal

hernia in 41 dogs. Vet. Surg. 2004, 33, 412–421. [CrossRef]
20. Cheli, R. Clinica Chirurgica Veterinaria, 3rd ed.; UTET: Torino, Italy, 1988; Volume 1, pp. 617–621.
21. Sereda, C.; Fowler, D.; Shmon, C. Iatrogenic proximal urethral obstruction after inadvertent prostatectomy during bilateral

perineal herniorrhaphy in a dog. Can. Vet. J. 2002, 43, 288–290.
22. Häuβler, T.C.; Thiel, C.; Fischer, A.; Kramer, M. Inadvertent iatrogenic prostatectomy and urethrectomy in 2 dogs. Tierarztl. Prax.

Ausg. K Kleintiere Heimtiere 2019, 47, 282–289.
23. Puttick, J.L.; Sereda, C.W. Suture-related urolithiasis following repair of inadvertent prostatectomy in a dog. Can. Vet. J. 2012,

53, 787–790.
24. Vititoe, K.; Pack, L. Anuria due to inadvertent prostatectomy during cryptorchidectomy. Can. Vet. J. 2013, 54, 675–678.
25. Flesher, K.; Weisse, C.; Berent, A.; Lin, R. Urinary bladder retroversion and neourethrocystostomy for treatment of inadvertent

prostatectomy and urethrectomy in a dog. J. Am. Vet. Med. Assoc. 2016, 248, 538–543. [CrossRef]
26. Srithunyarat, T.; Pankhum, S.; Chuthatep, S.; Kalpravidh, M. Ischial ostectomy in direct end-to-end anastomosis of the pelvic

urethra in male dogs. Res. Vet. Sci. 2012, 93, 473–477. [CrossRef]
27. Watanabe, K.; Iwasaki, R.; Kondo, S.; Ohuchi, T.; Shibata, S.; Sakai, H.; Yamazoe, K. A case of prostate B-cell lymphoma recognized

in the contents of an irreducible perineal hernia in a dog. J. Vet. Med. Sci. 2018, 80, 784–789. [CrossRef] [PubMed]
28. Johnston, S.D.; Kamolpatana, K.; Root-Kustritz, M.V.; Johnston, G.R. Prostatic disorders in the dog. Anim. Reprod. Sci. 2000, 60,

405–415. [CrossRef]
29. Levy, X.; Nizanski, W.; von Heimendahl, A.; Mimouni, P. Diagnosis of common prostatic conditions in dogs: An update. Reprod.

Dom. Anim. 2014, 49, 50–57. [CrossRef]
30. Vlasin, M.; Rauser, P.; Fichtel, T.; Necas, A. Subtotal intracapsular prostatectomy as a useful treatment for advanced-stage prostatic

malignancies. J. Small Anim. Pract. 2006, 47, 512–516. [CrossRef] [PubMed]

http://doi.org/10.1016/j.theriogenology.2008.04.039
http://doi.org/10.1016/j.cvsm.2018.02.012
http://doi.org/10.17221/134/2018-VETMED
http://doi.org/10.1053/svms.2000.7304
http://www.ncbi.nlm.nih.gov/pubmed/10911685
http://doi.org/10.4314/ovj.v10i3.10
http://www.ncbi.nlm.nih.gov/pubmed/33282703
http://doi.org/10.1111/j.1532-950X.1991.tb01255.x
http://doi.org/10.1111/vsu.12768
http://doi.org/10.5326/JAAHA-MS-6490
http://doi.org/10.1111/j.1751-0813.1980.tb02637.x
http://www.ncbi.nlm.nih.gov/pubmed/7458783
http://doi.org/10.2460/javma.2003.222.1717
http://doi.org/10.1111/j.1532-950X.2004.04060.x
http://doi.org/10.2460/javma.248.5.538
http://doi.org/10.1016/j.rvsc.2011.07.002
http://doi.org/10.1292/jvms.17-0597
http://www.ncbi.nlm.nih.gov/pubmed/29563348
http://doi.org/10.1016/S0378-4320(00)00101-9
http://doi.org/10.1111/rda.12296
http://doi.org/10.1111/j.1748-5827.2006.00063.x
http://www.ncbi.nlm.nih.gov/pubmed/16961468

	Introduction 
	Materials and Methods 
	Surgical Technique 
	Results 
	Discussion 
	Conclusions 
	References

