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Abstract
Freemartinism in a 3.5 months-old Holstein Friesian calf was investigated. External
examination of the animal revealed the presence of two vulvar openings ventral to
the anus. The urine is voided from the lower aperture. Transrectal palpation and
ultrasonography revealed an ectopic left kidney in the caudal abdomen. At autopsy,
an ectopic left kidney, right unilateral cryptorchidism, left testicular aplasia and
intra-abdominal edema were the main findings observed. Histopathologically,
narrowing of the seminiferous tubules and degenerative changes of the sertoli cells
were recorded. This is the first report of testicular cryptorchidism and aplasia and
ectopic kidney in free martin calf.
Keywords: intersexuality; cattle freemartin; ectopic kidney; ectopic lymph node;
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Freemartins arise when vascular connections occur between the placentae of
developing heterosexual twin foeti; XX/XY chimerism develops and ultimately
there is masculinisation of the female tubular reproductive tract to varying
degrees (Gonella-Diaza et al., 2012). The freemartin condition represents the most
frequent form of intersexuality found in cattle, and occasionally other species
(Fricke, 2001; Padula, 2005). The earliest developmental abnormalities of the
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female reproductive tract resulting in freemartinism occur between 49 to 52 d
post-fertilization. The condition has been studied in cattle (Ghanem et al., 2005)
goats (Szatkowska et al., 2004), Sheep (Gonella-Diaza et al., 2012) and mare
(Vandeplassche et al., 1970; Juras et al., 2010).
There are a number of clinical and biological methods that have been introduced
or developed for the diagnosis of freemartinism. A typical clinical examination
for the diagnosis of freemartinism is the determination of the vaginal length as
well as the examination of the presence or absence of the uterus, cervix and long
and coarse vulval hair (Sohn et al., 2007). This method is simple and easy, but
in doubtful cases, additional laboratory examinations are necessary to confirm
the judgment based on the clinical/physical indications. The present report
investigated the findings associated with freemartinism in a Holstein Friesian calf
using different diagnostic tools.

Figure 1. Morphological findings in a 3.5 months-aged free martin calf with
intersexual external organs: DUO, dorsal urogenital opening; VUO, ventral
urogenital opening; SS, scrotal sac and prepuce.

A 3.5-month-old Holstein Friesian calf born co-twin to a normal male calf was
presented for diagnosis and treatment of general anorexia, abdominal discomfort
and abnormal voidage of urine via an opening below the anal opening. External
examination of the animal revealed that the animal is dull, feverish and anorexic
with abdominal distension since 15 days. Two vulvar openings were present
ventral to the anus (Fig. 1). The upper one is a blind 1.5 cm length and the second
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is below the first one by 7 cm and 2.5 cm length. The urine is voided from the
lower aperture which enfolded the external urethral orifice. The distance between
the anal opening and the upper and lower urogenital apertures was 3 and 11.5 cm,
respectively. Few scalds and crusts were seen around the lower aperture due to the
voidage of urine from this opening. Cranial to the lower aperture and run alongside
the caudal abdomen, a narrow penile tissue which lacked sigmoid flexure and
ended with a preputial orifice could be palpated. A skin fold could be seen without
any structures inside (Fig. 1).
Transrectal palpation and ultrasonography revealed an ectopic left kidney in the
caudal abdomen, fully-filled intact urinary bladder and right testicle-like structure
and accumulation of intra-pelvic and intra-abdominal fluid (Fig 2).

Figure 2. ultrasonographic findings in a 3.5 months-aged free martin calf with
ectopic left kidney and right cryptorchid testis

The calf was euthanized and the abdominal topography was evaluated. The
abdominal organs were topographically, morphologically and morphometrically
normal. An ample amount of intrapelvic and intrabdominal jelly-like fluid was
found (Fig. 3). The presence of right testicle-like structure just caudal to the right
kidney was recorded (Fig. 3). In addition, right and left ovoid structures caudal to
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the cryptorchid testis were monitored. A cord-like body was present on the surface
of both structures. This body was continued with a vascular and sinuous structure
that thought to be the spermatic cord. The testicle-like structure was joined to the
penis (penile urethra) across a series of ducts. Cord-like structures adjacent to
the male tubular tract was also identified replacing the female tubular genitalia
extended from the right and left sides at the level of the cryptorchid right testis till
the blind vestibule.

Figure 3. Necropsy findings in a 3.5 months-aged free martin calf with mixed
internal sex organs: IAF (intra-abdominal fluid; CT (cryptorchid testis); ELN
(ectopic lymph node); TG (tubular genitalia) EK (ectopic kidney).

Samples from the suspected male and female gonads were fixed in 10% formalin,
and histological sections were stained with hematoxylin and eosin. The right and
left ovoid structures were ectopic proliferative lymph nodes. The testicle-like
structure found inside the abdominal cavity showed Degeneration of the hypoplastic
seminiferous tubules and sertoli cell dysgenesis (Fig 4). The parenchyma consisted
of atrophic seminiferous tubules coated with a poor germinal epithelium.
The present report described a case of intersexuality in a free martin Holstein
Friesian calf with a first time record of ectopic kidney, lymph nodes. Similar
interspecies differences have been observed regarding the abnormal development
of the genital apparatus of unlike-sexed twins of mammals, being practically always
a masculinisation of the genetical female towards a chiefly male with rudimentary
female genital apparatus called in cattle (Ghanem et al., 2005), sheep (GonellaDiaza et al., 2012), goats (Szatkowska et al., 2004) and horse (Vandeplassche et
al., 1970; Juras et al., 2010). An ectopic lymph node (found in the scrotal sac), two
intra-abdominal testes and vestiges of the female reproductive system were found
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in a 1.5 year-aged ewe (Gonella-Diaza et al., 2012). However, the freemartins
that are described in all previous reports were not associated with congenital
abnormalities in the renal or lymph systems. The phenotypic morphological
findings for freemartins can vary, depending on the degree of masculinisation
(Gonella-Diaza et al., 2012).

Figure 4. Histopathological findings in a 3.5 months-aged free martin calf showing
(A) RELN (Right ectopic lymph node and (B) LELN (left ectopic lymph node)
proliferative lymph nodes X10 obj. and (C) RCT (right cryptorchid testis) X40 obj.

Degeneration of the hypoplastic seminiferous epithelium occurs because of
dysgenetic changes. Focal orchitis was associated with tubular ectasia and
sertoli cell dysgenesis, disruption of the blood-testis barrier and gave rise to an
autoimmune process (Nistal et al., 2002).
To the best of the authors’ knowledge, this is the first time a case has been reported
where kidney and lymph nodes have been found ectopic.
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