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ABSTRACT

Congenital abnormalities affecting the reproductive system of male animals have
been reported over the years. Due to hereditary predisposition, affected animals are
culled from breeding programs. A 3-month-old male German Shepherd dog was
presented to the Theriogenology Unit of the Veterinary Teaching Hospital, University
of Ibadan, Nigeria, with a complaint of a distended preputial pouch. On examination,
only a pinpoint fistulous opening where urine was seen to void was observed and the
penis was palpable within the preputial pouch. Before surgical intervention, blood
was collected for haematology and serum chemistry while aspirate from the swelling
was taken for cytological evaluation and microbial culture. Cytological evaluation of
the aspirate revealed an abundance of neutrophils while the microbial culture yielded
no growth. Surgical intervention to construct the preputial orifice by making a
triangular incision at the dorsal aspect of the prepuce around the pinpoint opening to
remove a flap of tissue and create an orifice was successful. During the surgical
construction of the preputial orifice, a persistent penile frenulum severed from its
ventral attachment to the preputial mucosa was discovered. The puppy recovered
fully following the correction of both anomalies and suture removal at 14 days post-
surgery. The presence of concurrent congenital reproductive anomalies in an animal
indicates embryological developmental disorder, which negatively impacts
reproduction. This case heightens the importance of consulting veterinary clinicians
for a thorough physical examination before purchasing any animal, especially when
such is intended for breeding.
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INTRODUCTION

male

either asymptomatic or symptomatic evidence

Several

reproductive tract
abnormalities have been reported in various
species of animals. These abnormalities may

be congenital or acquired and associated with

of breeding failure, urinary system dysfunction,
or both (Olsen and Salwei, 2001). Most penile
and preputial defects are heritable; hence
correction is aimed at improving associated
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urinary tract dysfunction rather than for
breeding (Papazoglou and Kazakos, 2002).
Reported congenital anomalies of the prepuce
and penis in dogs include incomplete
development of the prepuce (Mialot et al.,
1984), interruption of the caudal part of the
prepuce (Dominguez et al., 1996), stenosis of
the preputial orifice (Sarierler and Kara, 1998),
persistent penile frenulum (Olsen and Salwei,
2001) and phimosis (Papazoglou and Kazakos,
2002). Congenital preputial atresia or stenosis
has been reported to be common in breeds
such as Labrador retrievers, German
shepherds, Bouvier des Flandres, and golden
retrievers (Papazoglou and Kazakos, 2002;

Arthur et al., 1996).

Surgical correction of these congenital
anomalies in the male requires a good
understanding of the

urogenital system

anatomy.  Sexual differentiation  during
embryologic development is an important
aspect of reproduction. It occurs in three
important steps according to this order which
are sex chromosome establishment, gonadal
differentiation, and phenotypic  sexual
development. Development of the reproductive
system occurs following the formation of the
urogenital ridge from the mesodermal tissue of
the embryo (Griffin et al., 2019). The urogenital
ridge splits into the genital ridge and
nephrogenic cord (forms the urinary tract).

There is migration of primordial germ cells from

the yolk sac to the genital ridge of the embryo
which is important for gonad formation (Griffin
et al., 2019). The gonads are formed based on
the chromosomal sex, and their presence
directs further formation of internal and
external genitalia. Once the testes are formed,
they produce certain hormones (testosterone,
dihydrotestosterone, Mullerian inhibitory
substance) necessary for the development of
the Wolffian duct to the male ducts and external
genitalia (Nef and Parada, 2000). Under the
influence of testosterone, the tubular duct of
the male is formed from the Wolffian duct (i.e.,
the epididymis and vas deferens). The Mullerian
inhibitory substance causes the regression of
the Mullerian duct. Dihydrotestosterone
influences the formation of the prostate and
urethra from the urogenital sinus, the penis
from the genital tubercle, the scrotum, and
prepuce from the surface ectoderm and genital

swellings (Griffin et al., 2019).

The genital tubercle is the embryological
source of the penis (Cohn, 2011). At the distal
tip of the formed penis, a circular plate made of
ectodermal cells progressively invaginates into
the mesenchyme of the genital tubercle,
thickens, and splits into two layers, forming the
preputial cavity. The external border of the two
layers of the ectodermal plate forms the
preputial orifice (Hermanson, and Lahunta,
2018). The penis in a retracted state is covered

by the prepuce. The prepuce consists of an
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internal and an external lamina, which is

continuous at the ostium preputiale
(Hermanson and Lahunta, 2018). Also, a thin
layer of connective tissue that connects the
glans penis to the foreskin, called penile
frenulum, exists. The penile frenulum may be
present or absent at birth in male animals and if
present, it ruptures spontaneously at puberty in
response to androgenic hormone (Papazoglou
and Kazakos, 2002; Boothe, 2008; Wolfe and
Rodning, 2009). When the penile frenulum
persists, it interferes with reproductive and
urinary functions in the male necessitating

surgical intervention to separate the penis from

the foreskin (Garcia et al., 2019).

In this paper, we report a case of congenital
atresia of the preputial ostium and persistent
penile frenulum in a 3-month-old male German
Shepherd dog presented to the Theriogenology
Unit of the Veterinary Teaching Hospital,

University of Ibadan, Nigeria.

CASE PRESENTATION
History

A 3-month-old male German Shepherd dog
was presented to the Theriogenology Unit of the
Veterinary Teaching Hospital, with a complaint
of swelling of the preputial sheath which was

observed about 2-months earlier.

Physical Examination

Physical examination revealed a normal

mucous membrane (pinkish), moist muzzle,

Figure 2: Showing pinpoint fistulous
preputial opening (A- black arrow)
and persistent penile frenulum (B-
blue arrow)

absence of ectoparasite, and a congenital
malformation of the preputial orifice. The

preputial sheath appeared as a fluid-filled

v _

Figure 1: Showing the congenital
malformation of the prepuce which
appeared as a fluid-filled pouch with
a pin-point opening both in standing
and dorsal recumbency.

pouch with a pin-point opening that allowed the
passive passage of urine (Figure 1). The penis
could be palpated within the distended
preputial pouch which was about 3cm. No
reaction to pain was observed on palpation of
the penis. The testes were freely movable and

palpable within the scrotum.

Physiological parameters

The physiologic data (Temperature -38.2°C,
Heart rate -120 beats per minute, Respiratory

rate -18 breaths per minute, Capillary Refill
3
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Time- <2 minutes and lymph node integrity were

within normal ranges.

Sample Collection

Blood (5 ml) was collected in heparinised
and non-heparinised tubes, for haematology
and serum chemistry respectively. An amber-
colored, odourless fluid was aspirated from the
preputial pouch and submitted for cytological
evaluation, microbial culture, and antibiotic

sensitivity test.

Haematology and serum chemistry
report

This report (Table 1) showed that the

plasma protein, fibrinogen, haemoglobin,
packed cell volume, red blood cell count, total
protein, and albumin were lower when
compared to the normal reference ranges. This
may be attributed to the age of the puppy
because significant differences have been
reported to exist in baseline values for young
and mature animals (Klaassen, 1999). All other
haematology and serum chemistry parameters
were within the normal reference ranges
(Fielder, 2022a; Fielder, 2022b). Also, no

hemoparasite was seen in the blood.

Cytology report

The aspirated fluid was turbid with a pH of
6, protein of 4.6 g/dL, glucose 2+, and specific
gravity of 1.028. Its smear showed a flocculent
globular lipid-like background with a low

cellular yield of round cells with abundant

vacuolated/fatty cytoplasm. There were
numerous neutrophils indicating the presence

of inflammation.

Microbial Culture Report

The culture of the aspirate yielded no growth of

microbes after 48 hours of incubation at 37°C.

Differential Diagnosis

The possible differentials considered
during the observation of the puppy were

posthitis, preputial stenosis, and penile injury.

Surgical reconstruction of the
prepuce:

The puppy was premedicated  with

chlorpromazine hydrochloride (Thorazine®,
Hikma Farmacéutica, Portugal) at 4 mg/kg and
pentazocine lactate (Talwin® Sanofi Aventis,
Canada) at 2mg/kg body weight respectively via
the intramuscular route. The epidural nerve
block was achieved with a mixture of lidocaine
hydrochloride (Glocain®, Vital Health Care PVT
Ltd, India) and bupivacaine (Marcain®, Abbott
Healthcare Pvt. Ltd, India) at 0.5ml/6kg of both
drugs at the lumbosacral space to achieve
analgesia and muscle relaxation. The preputial

region was prepared for aseptic surgery.

The puppy was placed on dorsal
recumbency. A triangular skin incision was
made at the point of the pin-point opening and
continued to the preputial sac (Figure 2) to allow
for exteriorization of the penis which also
revealed a persistent penile frenulum (Figure 2).
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The penis was carefully separated at the penile
frenulum (Figure 3). The skin was sutured to the

underlying mucosa with size 2-0 nylon suture

Figure 3: Showing penis (A- black
arrow) and preputial orifice (B-
red arrow) after surgical
correction of the anomalies.

Figure 4: Shoing the dog after

suture removal at 14 days post-

surgery.
material using a simple interrupted suture
pattern. The surgery was completed within an
hour. Amoxicillin at 25mg/ml twice daily per os
for 5 days. Tramadol (Ultram® 50mg tablet,
Jansen pharms, Belgium) was dispensed at a
dosage of 3mg/kg body weight 12 hourly for one-
week post-surgery. An Elizabethan collar was
fixed to prevent licking and self-mutilation.
Daily monitoring revealed normal physiological
parameters. The dog was represented after 14

days following healing for suture removal

(Figure 4). The dog’s recovery was uneventful.
Subsequent follow-up after 3 months revealed
the stud was fine and had no challenges

associated with the surgery.

DISCUSSION

Congenital anomalies affecting the

reproductive system may be unnoticed
especially when they are not associated with
urinary tract dysfunction. Such conditions may
be diagnosed during infertility investigation
(Papazoglou and Kazakos, 2002). In this case,
the early diagnosis was made due to the
apparent preputial ostium atresia that resulted
in urine retention in the formed pouch. An
attempt at preputial sheath reconstruction
revealed a persistent penile frenulum which
was concurrently excised. Although, the penile
frenulum may rupture spontaneously, excising
it is important because it directs urine flow

toward the animal’s body which often leads to

dermatitis (Papazoglou and Kazakos, 2002).

Several preputial congenital anomalies
such as congenital atrophy of the caudal
prepuce (Dominguez et al., 1996), incomplete
development of the prepuce (Mialot et al.,
1984), congenital shortened prepuce (Feldman
and Nelson, 2004), congenital preputial atresia
(Meilan, 2006), congenital preputial stenosis
with tissue remnants connecting dorsal and
distal aspects of the penis with the prepuce as
well as persistent penile frenulum (Olsen and

Salwei, 2001) and congenital preputial atresia
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with unilateral cryptorchidism (Acai et al., 2021)
have been reported. However, the present
findings are slightly similar to the report by
Olsen and Salwei. (2001), the difference lies in
the association of the congenital preputial
stenosis with tissue remnants connecting the
dorsal and distal aspects of the penis with the
prepuce. The resultant effect of the congenital
atresia of the preputial ostium is congenital
phimosis (Papazoglou and Kazakos, 2002); a
condition that has also been associated with
preputial trauma (Papazoglou and Kazakos,
2002). Breed predisposition to congenital
preputial anomaly has not been recorded,
however, the condition has been reported in
German shepherds, Labrador, Mongrel, Great
Pyrenees, Bouvier de Flandres, and mixed-
breed dogs (Hobson, 1993; Olsen and Salwei,
2001; Acai etal., 2021). Persistent frenulum has
been reported in Pekingese, cocker spaniels,
miniature poodles, and mixed-breed dogs
(Hobson, 1993; Papazoglou and Kazakos, 2002:
Kumar and Rohilla, 2024). This condition may be
asymptomatic or symptomatic with signs such
as urine scalding, penile deviation during
erection, preputial and penile licking, urine
retention, abnormal voiding of urine, and even
secondary penile infection (Hobson, 1993; Root
Kustritz, 2001; Papazoglou and Kazakos, 2002).
In this case, surgical management resolved the
apparent preputial abnormality and persistent

frenulum. Surgical management has been a

proven therapeutic approach for congenital
conditions of the urogenital system (Garcia et

al., 2019).

Congenital anomalies in the male have
been linked to defects in the metabolism of
androgenic hormones which are important in
phenotypic sexual differentiation during
embryo development (Uda et al., 2004). These
conditions have been associated with disorders
of sexual development and had previously been
reported in some cases of intersex (Romagnoli
and Schlafer, 2006), however, there is a lack of
information on the genetic implication of
congenital phimosis and persistent penile
frenulum. It is recommended that the male dog
should not be used for breeding because of the
hereditary

predispositions of congenital

reproductive anomalies, which has been
reported by Papazoglou (2004). The propagation
of these conditions can be prevented by culling
animals with congenital reproductive
anomalies and ensuring that exposure to
substances capable of causing teratogenic
effects is limited as much as possible. The
prognosis for these congenital anomalies is
there are no

usually good if surgical

complications.

CONCLUSION

Congenital urogenital conditions could

pose severe health challenges especially when
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they are not quickly presented for management.
This case heightens the need to consult
veterinary clinicians for a thorough physical
examination before purchasing any animal,

especially when such is intended for breeding.
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