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Clinical and surgical aspects of hypospadia  
and urethral diverticulum in goats
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INTRODUCTION
While urethral diverticulum is the abnormal dilatation of the 
urethra, hypospadia is the imperfect closure of the external 
urethra in male, resulting from the incomplete fusion of the 
urogenital folds and abnormal openings of the penile urethra, 

mainly affecting goats, followed by sheep, cattle and bubalines 
(MISK; MISK; SEMIEKA, 2013). Affected goats may present 
only hypospadia (ALMUBARAK et al., 2016), or associated 
with other congenital anomalies, such as absence of urethral 
process (MARTINEZ et al., 2011), ectopic penis (AKASH; 
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HOQUE, 2021), underdeveloped penis, absence of preputial 
orifice (RAJASHRI et al., 2016; HRISTOV; STOIMENOV, 
2020), urethral diverticulum (SYLLA et al., 2019; QAYYUM 
et al., 2020; SURYAWANSHI; ULEMALE, 2022) and her-
maphroditism (AL-ANI et al., 1998).

The etiology is not yet fully elucidated, and may be mul-
tifactorial and related to genetic, endocrinological, and envi-
ronmental factors. Hypospadia can be classified based on the 
location of the urethral opening into glandular, penile, scro-
tal, and perineal. This location and the coexistence of other 
developmental changes will direct the best treatment that can 
be performed conservatively, not being recommended to treat 
animals without life-threatening clinical signs (MARTINEZ 
et al., 2011; RAJASHRI et al., 2016), or surgically by differ-
ent techniques (AL-ANI et al., 1998; AKASH; HOQUE, 
2021; BELGE; YAYGINGÜL; DERINCEGÖZ, 2022; 
SURYAWANSHI; ULEMALE, 2022). 

The aim of this study is to report on the clinical and sur-
gical treatment of two cases of goats with penile hypospadia 
and one case of death due to urethral diverticulum. 

CASE REPORT
The cases reported were seen in the routine of the Large 
Animal Ambulatory of the Veterinary Medicine Department 
of the Rural Federal University of Pernambuco (AGA/DMV/
UFRPE), during the second semester of 2021. The animals 
belonged to different guardians who had in common the 
raising of goats as pets, not for production purposes but as 
companions. The animals were the result of cross breeding 
polled goats, which consecutively had protuberances in the 
head region, characteristics of a polled animal (Figure 1A). 

Case 1

A seven-month-old cross-breeding goat, weighing 10 kg, 
raised in Caaporã/PB, with a history of urine accumulation 
since birth in the mid-ventral region of the foreskin, leading 
to skin distension, leaving the region with a circular bipartite 
shape, with a diameter of approximately 8 cm (Figure 1B). 
To eliminate the accumulated urine, the guardian pressed the 
region, in order to eliminate the urine via preputial ostium. 
The need for this procedure became more frequent along the 
growth of the goat, leading to dysuria and hematuria three 
days ago, which made the guardian look for the AGA/DMV/
UFRPE due to pain and irritation at the site.

During the physical examination of the penis, it was 
only possible to expose the glans, which was normal; the rest 
of the penis was adhered to the foreskin. For examination of 
the urethra, the urethral process was sectioned to pass a sili-
cone urethral probe no. 4. When penetrating about 5cm of 
the urethra, the probe entered the sacculation developed in 
the ventral region of the foreskin, allowing the elimination 
of urine, however not proceeding further towards the base of 

the penis. Analysis of the fluid collected by the probe revealed 
a pale yellow, clear urine, pH 9, density 1.020, presence of 
occult blood (++), Red cells (10-17/field), leukocytes (0-3/
field) and sloughed (1-2/field) and squamous epithelial cells 
(15-28/field). The ultrasound examination performed with a 
Mind ray M5 VET device with a 3.5MHz convex transducer 
showed a distended urinary bladder, normal kidneys and pres-
ence of fluid in the foreskin.

Since this was a possible case of penile hypospadia, we 
opted for surgical intervention by opening the distended region 
of the foreskin to inspect the entire penis. The animal was 
sedated (0.1 mg/kg of 2% xylazine hydrochloride + 0.5mg/
kg diazepan IV) and submitted to locoregional (paravertebral 
between T13 and L3) and local anesthesia (parallel to the inci-
sion line) with 1% lidocaine hydrochloride. With the patient 
in dorsal decubitus, the skin was sectioned and the ventral 
region of the foreskin was opened, and two urethral orifices 
were identified, opening ventrally to the penis, separated by 
a 2cm interruption, which prevented the urine from passing 
through all its interior (Figure 1C). Urethrostomy and par-
tial penectomy was performed with fixation of the proximal 
urethral ostium to the skin, through an elliptical incision in 
the final 2/3 of the foreskin, divulsion of the subcutaneous 
tissue and sectioning of the penis at the line of the proximal 
orifice of the urethral malformation. The suture was zig-zag 
pattern with polyglactin 0 in the subcutaneous and wolf suture 

Source: author’s collection.
Figure 1. Case 1 - A seven-month-old cross-breeding goat, 
weighing 10 kg, with hypospadia due to the absence of part of 
the penile urethra: (A) Polled goat (arrow), (B) Urine accumulation 
in the foreskin, with diverticulum formation in the ventral region, 
(C) orifices probe at the base of the urethra (arrows), due to 
interruption of the urethra, and (D) post-surgical correction of 
hypospadia, with penile amputation and fixation at the base of 
the foreskin, with urethral probing.
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with nylon 0 in the skin. A number 4 urethral probe was also 
inserted, fixed to the skin of the abdomen with 2-0 nylon and 
a “Roman sandal” suture (Figure 1D). At the end, the animal 
was castrated with burdizzo, after applying 1ml of 1% lido-
caine hydrochloride inside each spermatic cord. 

In the postoperative period four applications of 0.1ml/
kg oxytetracycline hydrochloride 20% long-acting every 48 
hours, 2.2mg/kg flunixin meglumine for three days, 25 mg/
kg dipyrone for two days (every 12 hours) all intramuscular 
were administered, maintenance of the urethral probe for three 
days, cleaning of the wound with chlorhexidine 2%, 0.9% 
sodium chloride solution and the topical use of allantoin (2g) 
and zinc oxide (2g) ointment twice a day. Since the animal 
had no history of vaccination for clostridiosis, an application 
of lyophilized anti-tetanus serum (5,000 IU) was administered 
subcutaneously. The suture was removed ten days after surgery, 
with the animal showing normal urine flow through the penis.

Case 2

Four-month-old cross-breeding goat, weighing 9.2kg, raised 
in Igaraçu/PE. The animal was acquired three months ago and 
after one week, it was noticed the formation of sacculation 
near the foreskin, which when filled and distended, drained 
urine through a fistula, naturally formed due to pressure, until 
it was emptied (Figure 2A). After noticing the closing of this 

fistula and urine accumulation, with consequent irritation and 
skin sensitivity, the guardians sought assistance at the AGA/
DMV/UFRPE. During the clinical examination the animal 
was in station and vocalizing due to pain. In the examination 
of the urogenital tract, it was not possible to expose the penis, 
which was more caudal than normal, and consecutively the 
urethral probing. There was a sacculation in the foreskin in 
its ventral region, which after being punctured with a needle 
(40x12mm), urine was obtained, which was later confirmed 
with the ultrasound images (Mindray M5 VET 3.5MHz con-
vex transducer), which also showed the presence of a penis 
inside the sacculation. Hematological and biochemical exami-
nation revealed leukocytosis with neutrophilia and elevated 
fibrinogen (Table 1). 

The animal was referred to the surgical center and was 
submitted to the same anesthetic protocol as Case 1. Due to 
the presence of the penis inside the foreskin and the possibil-
ity of its lateral deviation, a circular incision was made 1cm 
below the preputial ostium, followed by a rectilinear incision 
through the base of the sacculation. With this procedure it 
was possible to release the entire penis and inspect it. An ori-
fice was located on its ventral side in the region of the urethra. 
We probed the orifice (probe no.4) and concluded that this 
was the urine drainage point from the penis to the foreskin 
(Figure 2B). With the probe in the urethra, a triangular inci-
sion with an inverted base was made near the ostium, and the 
penis was excised. In the urethra, an incision was made for its 
open skin fixation, followed by subcutaneous approximation, 
dermorrhaphy, maintenance of the urethral probe, castration 
with burdizzo and post-surgical treatment as in Case 1, except 
the pattern of skin sutures and probe fixation in a simple and 
separate way (Figures 2C and D). 

Case 3

An approximately ten-day-old cross-breeding goat, weighing 
5kg, raised in Carpina/PE, born from a triplet birth, the only 
one with the presence of urethral diverticulum in the ventral 
region of the foreskin with accumulation of urine associated 
with elimination via preputial ostium and diverticulum wall. 
On examining the region, it was noted that the penis was 
underdeveloped and there were no testicles or scrotal pouch 
externally. Surgery was suggested to correct the condition; how-
ever, the guardian decided not to perform it at that moment 
due to its age, but to schedule it for the next month’s accord-
ing to the clinical evolution of the malformation.

After four months, the patient, weighing 10.2 kg, returned 
to the AGA/DMV/UFRPE, because it presented possible uri-
nary retention for at least 24 hours, causing great discomfort. 
On clinical examination the goat presented apathy, signs of 
discomfort and pain, staying in decubitus sometimes, slightly 
hyperemic mucous membranes, dehydration, horizontal nys-
tagmus that progressed to vertical, pupils in mydriasis and 

Source: author’s collection.
Figure 2. Case 2 - A four-month-old cross-breeding goat 
weighing 9.2 kg with hypospadia due to a fistula in the ventral 
region of the urethra. (A) Stenosed preputial orifice and 
sacculation in its ventral region, (B) penile exposure after incision 
of the foreskin, with hypospadia point probing, (C) ventral penile 
amputation ventral to urethral fistula followed by suturing the 
penis to the skin of the abdomen, and (D) post-surgical correction 
of hypospadia, with penile amputation and fixation at the base of 
the foreskin, with urethral probing.
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mouth tremors, sialorrhea, with rectal temperature of 37.9°C. 
In the evaluation of the urogenital system, a distended sac-
culation was observed in the ventral region of the foreskin 
(Figure 3C), and its section was performed in the ventral 
region to drain the retained urine. After the clinical evalua-
tion and the hematological and biochemical tests performed, 
a picture of azotemia, dehydration with an infectious process 
(leukocytosis with neutropenia) and active inflammation as 
a consequence of urinary retention were identified (Table 1). 
In order to stabilize the patient for further surgical treat-
ment, ringer’s lactate solution (500ml/IV), flunixin meglu-
mine (0.4mg/kg/IM), dexamethasone (0.5mg/kg/IV), 25% 
glucose (10ml/IV), vitamin B1 (0.2mg/IV), oxytetracycline 
hydrochloride (mg/kg/IM), and morphine (0.2mg/kg/SC) 
were administered, but the animal died.

DISCUSSION
The goats in the report had varying degrees of urogenital 
anomalies, as had other reports, however the clinical signs at 
the time of care resemble being a fluid-filled sacculation ven-
tral to the penile area with urine dripping through a fistula or 
preputial ostium, which with manual pressure occurs elimina-
tion of urine through the preputial ostium (ALMUBARAK 
et al., 2016; SYLLA et al., 2019; AKASH; HOQUE, 2021). 
Both in cases of simple orifices (Case 2) (SURYAWANSHI; 
ULEMALE, 2022), and the absence of part of the urethra 
(Case 1) (ALMUBARAK et al., 2016) will lead to extravasa-
tion and retention of urine in the foreskin causing its ventral 
region to dilate. 

The diagnosis of the reported cases was by means of clinical 
signs and complementary examinations such as ultrasonography, 

centesis, urinalysis and blood count (ALMUBARAK et al., 
2016; BELGE; YAYGINGÜL; DERINCEGÖZ, 2022; 
SURYAWANSHI; ULEMALE, 2022), and the contrasted 
radiography technique can also be performed (MISK; MISK; 
SEMIEKA, 2013). Hematological and biochemical tests are 
important for the pre-surgical evaluation, since this is an inva-
sive procedure that can lead to hemorrhage due to the section-
ing of the corpus cavernosum, in addition to a considerable 
period of the animal under anesthesia (BELGE; YAYGINGÜL; 
DERINCEGÖZ, 2022). In these cases it was not possible 
to perform cytogenetic analysis to search for possible chro-
mosomal alterations, as in the study described by Martinez 
et al. (2014), however it is suspected that there is a relation-
ship between the observed changes and the fact that these 

Source: author’s collection.
Figure 3. Goat with urethral diverticulum, underdeveloped penis 
and absence of scrotum and testicle (A) at ten days and (B) at 
four months.

Table 1. Hematological and biochemical values of goats with hypospadia associated or not with urethral diverticulum, measured at the 
time of clinical care at the AGA/DMV/UFRPE.

Parameters Case 1 Case 2 Case 3 Reference values 
(PUGH et al., 2021)

Red blood cells (x106 mm3) 15,2 21,8 22,6 8,0 - 17

Hematocrit (%) 25 28 40 22 - 36

VCM (fL) 16,5 12,9 17,7 15 - 26

Leukocytes (x103 μL) 22,40 35,35 45,40 4,0 - 13

Segmented Neutrophils % (μL) 58 (12.992) 80 (28.280) 76 (34.504) 30 - 48 (1.400 - 8.000)

Eosinophils % (μL) 4 (896) - - 1 - 8 (0 - 900)

Lymphocytes % (μL) 36 (8.064) 17 (6.010) 20 (9.080) 50 - 70 (2.000 - 9.000)

Monocytes % (μL) 2 (448) 3 (1.061) 2 (908) 0 - 4 (0 - 500)

Total proteins (g/dL) 5,8 6,8 8,4 6,0 - 7,5

Fibrinogen (mg/dL) 200 600 800 100 - 500

Urea (mg/dL) 51,1 41 92 17 - 42

Creatinine (mg/dL) 0,9 0,9 3,8 1,0 - 1,82
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CONCLUSIONS
Surgical treatment of hypospadia in goats can be successfully 
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