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Abstract
Obijective- This study described the ultrasonographic features of the testes in West African
Received: 6 July 2018 Dwarf bucks (WAD).
Accepted: 1 October 2018 Design- Experimental study
Available Online: 2 October Procedure- Ultrasonographic images of testes of WAD bucks were acquired in longitudinal,
2018 sagittal and transverse planes using a Draminski 5SMHz portable ultrasound machine after

proper restraint of the bucks and gel application on the scrotum.
Animals- Five WAD bucks age ranging from 1 — 1% years, weighing an average of 15+0.5

Keywords: i
v kg were acquired for the study.
Breeding; . . i
Results- The seminiferous tubules showed as a homogenous moderately echogenic region
el separated by the hypoechoic inter-testicular septum, while the mediastinum testis showed as a
Ultrasonography; thick band of hyperechoic tissue. The epididymis was an anechoic to heterogenously
West African Dwarf bucks. hypoechoic region bounded by the hyperechoic scrotal wall.
Conclusion and clinical relevance- Ultrasonographic images were very useful in ante-
mortem clinical assessment of WAD bucks which will aid in proper selection for improved
breeding programs.
and is reportedly safer and more effective in soft tissues. It
1. Introduction provides information about size, shape, and location of
structures and also provides information about the soft-
The use of biotechnology in livestock production has tissue architecture of the structure or organ being
allowed qualitative and quantitative genetic improvements. examined. Ultrasonography makes a distinction between
Ultrasonography is the use of sound reflection technology solid and fluid-filled structures and provides internal
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details of such structures. It is easily accessible and does
not cause deleterious effects. It is based on soft-tissue
density and reflection of sound waves where highly
reflective structures are termed hyper-echoic and low
reflections are referred to as hypo-echoic.! Ultrasound
imaging has been widely used in reproductive clinical
examinations. It is a rapid and non-invasive technique that
assists clinicians to complete diagnosis and may lead to
early detection of disorders of the testes and related
structures, and it has been used to evaluate testicular
function in domestic animals.® Several authors who have
worked on testicular evaluation using ultrasonography are
documented in different species of large animals which
includes cattle,* camel,® sheep,® Alpine goats’ and dogs.®
Although ultrasonography has been utilized to determine
the breeding soundness of bucks,® proper identification of
the parts of the testes have not been done in West African
Dwarf (WAD) goats. The WAD buck is a small ruminant
endowed with great breeding potential.® The aim of this
study is to establish the normal anatomy of the testes of
WAD bucks using ultrasonography.

2. Materials and Methods

This study was carried out at University of Ibadan Large
animal clinic ward 2, Veterinary Teaching Hospital,
University of Ibadan, Oyo state, Nigeria. Five matured and
clinically healthy West Africa dwarf bucks aged about one
and half years with an average weight of 15+0.5Kg were
selected for the project. The bucks were acclimatized for a
period of two weeks and fed with grasses, commercial
concentrates, water and mineral salt ad libitum.

Body weight was taken daily during the course of the
experiment using a bathroom scale (Camry®) as
described.®

During selection and prior imaging in this study, animals
were subjected to physical examination in order to detect
possible diseases that could interfere with their
reproductive potential. The examination included a general
clinical evaluation (inspection of body condition and
presence of hereditary defects and functionality of the
nervous,  respiratory, circulatory, digestive and
musculoskeletal systems) and morphological evaluation of
the genitalia (inspection and palpation of the scrotum,
testes, epididymides, spermatic cords, prepuce and penis).
The animals were declared healthy and free of any clinical
manifestation.

Testicular ultrasonography was done by restraining
animals by holding the hind limbs spread apart allowing
the scrotal sac to dangle free of any encumbrance. The
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scrotal sac was not shaved because it is covered by a thin
layer of hair which did not interfere with the procedure.
The scrotal sac was thoroughly cleaned with tissue paper
before ultrasound gel was applied generously covering the
entire scrotal surface. A Draminski portable 5 MHz
ultrasound machine was used. The ultrasound gel was also
applied on the probe covering the entire surface and then
pressed gently on the surface of the testes held in the
scrotal sac. The images were captured from the monitor
and stored on an electronic device. Testicular ultrasound
protocol for the bucks involved viewing the longitudinal,
sagittal and transverse planes for both testes in each of the
animals.

3. Results

The ultrasound images showed the skin of the scrotum and
sub-scrotal structures, as a single hyperechoic band
surrounding the scrotal content. The testicular parenchyma
was homogeneous and moderately hypoechoic (Figure 1).

Figure 1. Ultrasonography of WAD buck testes in transverse
plane. A shows the scrotal wall and subscrotal structures. B
shows the testicular parenchyma made up of seminiferous
tubules. F is the hypoechoic intertesticular area.

The mediastinum testis is the highly echogenic
(hyperechoic) band within the testes. The whole breadth of
the right and left testes was seen on the transverse plane
and A shows the hyperechoic area indicating the scrotal
wall of the right testis (Figure 2). The hypo-echoic area
between the right and left testicle is the inter-testicular
septum while the wide linear hyperechoic structure in the
central axis of the testes represents the mediastinum testis.
The hypoechoic lower border represents the epididymis.
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The sagittal plane allowed a view of blood vessels and
spermatic cord at the upper border and the hyperechoic
mediastinum testis and scrotal wall, as well as the anechoic
epididymis (Figures 3-5). All the animals evaluated in this
study presented no testicular abnormalities.

Figure 2. Ultrasonography of WAD buck testes showing the
width of the testes (D, E). C shows the hyperechoic mediastinum
testis.

Figure 3. Ultrasonography of WAD buck testes in longitudinal
plane showing the blood vessels and spermatic cord (A),
hyperechoic mediastinum testis (C), hyperechoic scrotal wall (D)
and the anechoic epididymis (G).

4. Discussion

The homogenously hypoechoic testicular parenchyma
demonstrated on the transverse plane is asserted™! to be the
testicular echogenicity presentation which is linked to the
level of differentiation of Sertoli cells, the high proportion
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of seminiferous tubules in the parenchyma as well as the
increased diameter of the seminiferous tubules at maturity.
Ultrasonography is a non-invasive technique allowing the
study of changes in reproductive organs.*> Pugh et al.®3
described canine testis as having a coarse medium echo
pattern whereas the normal testicular ultrasound of WAD
bucks in this study revealed a discrete homogenous
moderately echogenic pattern. Kealy et al.}* describes a
normal canine testis ultrasound as a dense, homogeneous,
fine echotexture comparable to the spleen with a
hyperechoic capsule. Their report further describes a
central hyperechoic line that represents the mediastinum
testis and epididymis is identified as a slightly less echoic,
coarse echo-textured structure lying dorsal to the testis.
This is very similar to what is observed in this study but is
different from what Raji et al. ® reported. The observation
of a homogenous, medium-echoic testicular parenchyma
and a hyperechoic mediastinum testis in this study aligns
with the observation of Dascanio®® who reported similar
findings in the testis of Llama and alpaca using
ultrasonography.  The  seminiferous tubules  were
homogenously hypoechoic with a bright hyperechoic
mediastinum testis (Figure 2). Testicular echo-texture of
the WAD buck goats were similar to those reported in
fertile bulls,'® rams,*? camels,® and Alpine goats.” The tail
appeared as a moderately hypoechoic to anechoic structure
which is similar to descriptions by Pugh et al.®® who
evaluated the testis in dogs.

Ultrasonography has shown high usefulness in its ability to
go beyond distinguishing lesions which are extra-testicular
and testicular to even determining cystic and solid lesions,
it also goes further to identify individual lesions, thereby
making diagnosis more definite.!” Lacasta et al.® used
ultrasonography to diagnose a unilateral scrotal hernia,
varicoele and sperm granuloma in a ram by identifying a
hyperechoic covering of the left testis thought to be
omental fat within the hernia sac and non-echogenic
tortuous areas were diagnosed as varicocele which were
confirmed at post-mortem. Carazo et al.!® using
ultrasonography demonstrated changes over time in
testicular parenchyma and linked the changes with the
photoperiod in goats and allowing its use in predicting of
sexual maturity.

Dascanio®® recommends that a 5 MHz Ultrasound machine
will suffice to evaluate the testes while a 7.5 MHz machine
will  only be required to demonstrate subtle
ultrasonographic lesions. A study carried out in Nigeria®
reports use of a 7.5 MHz machine but this study used a 5
MHz ultrasound machine.
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Figure 4. Ultrasonography of left WAD testis. Mediastinum
testis (M), tail of the epididymis (T) and scrotal wall (W) are
shown.

Figure 5. Ultrasonography of WAD testes. The variable
echogenicity of the region between the mediastinum testis and the
scrotal wall is demonstrated. Compare with figure 4.

The lack of resources to demonstrate normal anatomy also
reported by other authors like Carazo et al.*® Cruz and
Freitas?® has led to difficulty with recognizing some of the
ultrasonographic lesions seen in this breed and others
breeds and species. The labeled parts of the testes aid in
identifying a normal ultrasonographic study. This will
enhance clinical assessment of the testes in this highly
prolific specie and the value of ultrasonography as a
clinical imaging technique in evaluating the testes was
demonstrated. In conclusion, ultrasonography is a valuable
imaging tool that can be utilized in clinical assessments of
reproductive potential of WAD bucks ante mortem in a bid
to select fertile animals in a breeding program.

37

None.

Conflict of interests

Referenes
1.

Gnemmi G, Lefebvre RC. Ultrasound imaging of
the bull reproductive tract: an important field of
expertise for veterinarians. Veterinary Clinics of
North America: Food Animal Practice, 2009;
25(3): 767-79.

Scott PR.  Applications of  diagnostic
ultrasonography in small ruminant reproductive
management. Animal Reproduction Science, 2011,
130: 184-186.

Kastelic JP, Cook RB, Pierson RA, Coulter GH.
Relationships among scrotal and testicular
characteristics, sperm production, seminal quality
in 129 beef bulls. Canadian Journal of Veterinary
Research, 2001; 65: 111-115.

Yimer N, Rosnina Y, Wahid H, Saharee AA,
Yap KC, Ganesamurthi P, Fahmi MM. Trans-
scrotal Ultrasonography and Breeding Soundness
Evaluation of Bulls in a Herd of Dairy and Beef
Cattle with Poor Reproductive Performance.
Pertanika. Journal of Tropical Agricultural
Science, 2011;. 34: 217-228.

Pasha RH, Qureshi AS, Lodhi LA, Jamil H.
Biometric and Ultrasonographic Evaluation of the
Testis of One-humped Camel (Camelus
dromedarius). Pakistan Veterinary Journal, 2011;
31: 129-133.

Andrade AKG, Soares AT, Freitas FF, Silva SV,
PefiaAlfaro CE, Batista AM, Guerra MMP.
Testicular and epididymal ultrasonography in
Santa Inés lambs raised in Brazil. Animal
Reproduction, 2014; 11: 110-118.

Carazo LR, Guimaraes JD, Machado TP,
Machado TPLC, Oliveira FASAM, Pereira DB.
Testicular ultrasonography in young Alpine goats.
Arquivo Brasileiro de Medicina Veterinariae
Zootecnia, 2014; 66: 388-394.

Camara LB, Camara DR, Maiorino FC, Silva
Junior VA, Guerra MP. Canine testicular disorders
and their influence on sperm morphology. Animal
Reproduction, 2014; 11: 32-36.

Raji LO, Ajala OO and Ameen SA. Testicular
Ultrsound as breeding soundness Examination and
Biometric Tool for West Africa Dwarf Buck Goat.
Slovakian Journal of Animal Science, 2016; 49(1):
8-16.



1JVS 2018; 13(2); Serial No: 29

10.

11.

12.

13.

14.

15.

16.

Raji LO, Ajala OO. Scrotal circumference As a
Parameter of Breeding Age for West African
Dwarf Bucks. Turkish Journal of Agriculture,
Food Science and Technology, 2015; 3: 66-671.
Brito LF, Silva AE, Rodrigues LH, Viera FV,
Deragon LA, Kastelic JP. Effect of age and
genetic group on characteristics of the scrotum,
testes and testicular vascular cones and on sperm
production and semen quality in Al bulls in Brazil.
Theriogenology, 2002; 58: 1175-1186.

Ulker H, Kanterb M, Gokdalc O, Ayguna T,
Karakus F, Sakaryad ME, David MA, Jerry JR.
Testicular development, ultrasonographic and
histological appearance of the testis in ram lambs
immunized against recombinant LHRH fusion
proteins. Animal Reproduction Science, 2005; 86:
205-219.

Pugh CR, Konde LJ, Park RD. Testicular
ultrasound in the normal dog. Veterinary
Radiology, 1990; 31:195.

Kealy JK, McAllister H, Graham JP. Diagnostic
Radiology and Ultrasonography of the Dog and
Cat. Chapter 2: The Abdomen. 5th edition
Saunders Elsevier, 2012, pp:173-174.

Dascanio JJ. Testicular Biopsy and Aspiration.
Equine Reproductive Procedures. Chapter 144,
2014,

Ali KM, Ahmad N, Akhtar N, Ali S, Ahmad M,
Younis M. Ultrasound Imaging of Testes and

38

17.

18.

19.

20.

Epididymides of Normal and Infertile Breeding
Bulls. Pakistan Veterinary Journal, 2011; 31:
345-350.

Mukherjee S, Maheshwari V, Khan R, Rizvi SAA,
Alam K, Harris SH, Sharma R. Clinico-
radiological and pathological evaluation of extra
testicular scrotal lesions. Journal of Cytology
Indian Academy of Cytologists, 2013; 30(1): 27—
32.

Lacasta D, Ferrer LM, Ramos JJ, Ochoa PG.
Ultrasonographic Diagnosis of Unilateral Scrotal
Hernia, Varicocele and Sperm Granuloma in a
Ram. Acta Vet Brno, 2009; 78: 657-659.

Carazo LRB, Guimardes JD, Machado TP,
Machado TPLC, Oliveira FASAM, Pereira DB.
Testicular ultrasonography in young Alpine goats.
Brazilian Archives of Veterinary Medicine and
Zootechnics, 2014; 66(2).

Cruz JF, Freitas VJF Real-time ultrasonography of
goat reproduction. Cienc Anim, 2001; 11: 45-53.



1JVS 2018; 13(2); Serial No: 29

Oyl (S jols (> y> @ pid
YA by osled oY 0,lei) VY alo Y1A Jlw

R

str? Sl 5T 5iaS s lbader Sl Syigul 5l oS s
"5l ouigibl Luigdl ol ;i ey gu5T (oWl ST

s pzed ool ) oLy o SC5fold 0dSTiily o ol (s58M0a0), 5 Al 09,5
g e oyl olCily o S sl 0uSCiily cily Koy o g cogor (Lol 0,5

S g irog | 8 Sl BT AgisS slay laddn SIS ggul gl sla Shy anlllas ol i

vy asdllae raxilae & ,b

iy 5 & adllan )5 @SS VDI i e bl VIO B ) (s s (sl 31 s 3y ety 1ol

b 48,5 ie 5 Jile  Jsb sl y0 058 Sl BT s sl laac 5SS gl gl jslai g Sl

&S Jlo o s oy K368 smle laan u peiw b aS 5551 Leid 5 900 laml &jso 4 jlup el sladlg) T LS
SS5ST glali SSSTAT glaml O ygo a4 madgan! b e oayd SUEST ole Gl eaes g Sjgo 4 sy iuboe
"\'“"6" o0 g X oA....aj.\ ﬁﬁ’j)i‘”‘ uS..S}S‘ )...le o)l%o Ja....vj.? FLy 059y

5 03 Seko e o) Sl BT S glagy S ye 5l Gy (b 25 o SIS gl sl slas 1l 0 1515 9 (g A
ASL ouiS S8 ieadgr andloguge sl p sl by el Gl o Wilgs oo

o sl A1 5555 5 oSl ) ki e tsedS (sloly

39



