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SUMMARY: Undescended testes or cryptorchidism in the most common congenital anomaly of male reproductive system. The
descent is multifactorial with gubernaculums playing major role. The failure of descent can be at trans-abdominal or inguino-scrotal
phase. Locating undescended testes is important in view of low fertility and high rate of occurrence of neoplasm in them. Ultrasound is
the standard imaging technique of choice in children with a non-palpable testis as it is non-invasive and does not use ionizing radiation.
Position of testis is also important in deciding whether patient will need abdominal or inguinal exploration. The aim was to study the
position of undescended testes by high frequency ultrasound and its embryonic explanation. Total 41 boys with undescended testes
underwent high frequency ultrasound. The location of testis was noted followed by its size and echotexture. Thirty patients had unilateral
and 11 had bilateral undescended testes. The prevalence was more on right side (16 out of 30). Out of total 52, 46 (88%) testis were
located by ultrasound. Six (12%) testes could not be located. Five (10%) were retractile testes. Out of remaining 41, 26 (63%) were
located in inguinal canal and 15 (37%) were located in abdomen. Out of 15 abdominal testes 9 were located just proximal to inguinal
canal and 6 were located in deep pelvis. High frequency ultrasound was able to locate the position of undescended testes in majority
(88%) of the cases.
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INTRODUCTION

Undescended testis is the commonest congenital I the absence of testosterone generated by Leydig
anomaly of male reproductive system and in view of lowells or in the case of non functional or absent androgen
fertility and high rate of occurrence of neoplasm locatingeceptors, testicular descent is arrested at inguino scrotal
them at the earliest is important. Incidence is around 0.8tage (Schoenwoét al, 2009). Beasley & Hutson (1988)
2% in full term new born and around 18-30% in prematuf@und that ddistal transection of gubernaculum resulted in
births. It is unilateral in 18-30% of cases. 20% of them af@ilure of descent in 27 rats. Park & Hutson (1991)
reported non-palpable (Giiveatal, 2005). demonstrated that gubernaculum is highly motile during

testicular descent.

The descent of testes into inguinal canal is
multifactorial with gubernaculum playing major role. Non descent requires early detection as spontaneous

descent is rare beyond 6 months after birth. Surgical

The mechanism of testicular descent is not Comp|eté|5ﬁatment like orchidopexy around 9m has beneficial effect
understood and to some extent remains controversial. Recemtgrowth of previously undescended testes (Keitial.,
evidence Suggest that it involves two phases, Tran abdora0.0G) Also risk of testicular neoplasm in abdominal testes
nal and inguinoscrotal, that are regulated by distind$ reported to be more.
morphological and endocrine factors (Stradring, 2008).

Graif et al. (1990) studied 45 cases of undescended

In the intra abdominal stage Leydig cells secrete a fatestes by high-resolution ultrasound. 36 (97%) out of 37
tor called insulin like growth factor three (Insl 3) which target®alpable testes and 6 (75%) out of 8 impalpable testes were
on G-proten coupled receptor referred to as LGR8. Mutation §Prrectly localized by ultrasound which modified the
this LRG8 has been identified in case of human cryptorchidisfgonsequent surgical approach.
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With the purpose of studying the position of undescend®dATERIAL AND METHOD
testes by high frequency ultrasound and its embryonic explanation

this study was undertaken.

RT TESTIS

Fig. 1. Inguinal testis.

Fig. 3. Abdominal testis near external iliac vein.
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Total 41 boys referred with clinical diagnosis
of undescended testes were subjected to high
frequency ultrasound by linear broadband transducer
of frequency 7.5-10 MHz on Toshiba Core vision
and Esaote My lab 50 ultrasound machine. The
examination was targeted to look for undescended
testis in inguinal region and/or pelvis. The location
of testis was noted followed by its size and
echotexture. If necessary repeat examination was
conducted.

RESULTS

Total 41 patients were studied. Patient age
ranged from 4 months to 14 years. 52 non palpable
testes were evaluated. Clinically 30 patients had uni-
lateral whereas 11 had bilateral undescended testes.
In unilateral cases prevalence was observed more on
right side with number 16 (53%) and 14 (47 %) on
left side.

Ultrasound was able to localize position of
the 46 (88%) testis. 6 (12%) testes could not be
located. Retractile testes were found in 5 (10%) ca-
ses. Out of remaining 41 testes, 26 (63%) were
located in inguinal canal (Fig. 1) and 15 (37 %) were
located in abdomen. 9 of the 15 abdominal testes were
located just proximal to inguinal canal and 6 were in
pelvis (Figs. 2 and 3).

DISCUSSION

The term cryptorchidism is derived from the
Greek words ‘Kryptos 'meaning ‘hidden’ and ‘orchis’
meaning testes (Tomiyaned al, 2005).

Descent of the testis involves two different
phases trans-abdominal and inguinal phase.
Gubernaculum testes plays major role in descent of
testes. Gubernaculum condenses durihgéek. In
the trans-abdominal phase betwe&ad 12 week
the extra inguinal portion of gubernaculum shortens
and pulls the testis down to the vicinity of deep
inguinal ring. In inguino-scrotal phase the testis
remains in the vicinity of deep inguinal ring frorfi 3
to 7" month, but then enters the inguinal canal. By
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9" month just before normal term delivery the testis hawaonths of age, corrected for term, to maximize the future
completely entered the scrotal sac (Schoenwblil). fertility potential. They also found good (90%) fertility
During the trans-abdominal phase the testis is held by thetcome in unilateral undescended testes and most of the
gubernaculum near the inguinal region. As the fetuslateral abdominal testis as infertile.
enlarges insulin 3 secreted by leydig cells stimulates
gubernaculum enlargement augmented by MIS (mullerian Maturation of germ cells starts with differentiation
inhibiting substance) and T (testosterone) which also canf-gonocytes in to spermatogonia and is usually completed
ses regression of cranial suspensory ligament (CShy the age of 6 months. Dark A (Ad) spermatogonia start to
(Hutson & Hasthorpe, 2005). appear and steadily increase in number. This number is
reduced in testis of cryptorchid boys indicating that there is
During inguino-scrotal phase the gubernaculurfailure in the maturation process of the spermatogenic cells
migrates and elongates towards the scrotum und@urpiszet al, 2010).
androgenic action which is indirect via genitofemoral nerve
(GFN) and release of calcitonin-Gene Related-peptide Risk of testicular neoplasm by performing biopsy at
(CGRP). Beasley & Hutson found that ddistal transectiahe time of orchidopexy in abdominal testes was found to be
of gubernaculum resulted in failure of descent of testis in &% whereas no single case was found in 1281 testes descen-
27 rats. Park & Hutson demonstrated that gubernaculumded after birth (Cortest al.,2004). Therefore early evaluation
highly motile during testicular descent. Rhythmioof this anomaly is required. Ultrasound tops the list of imaging
contractions suggest the presence of possible smooth musstadies for obvious advantages like availability, non-invasive
like components that may be modulated by CGRP releasature and low cost. In our study out of total 52 undescended
from the genitofemoral nerve. Insufficient testosterontestes 46(88%) could be located by ultrasound. Out of 46 tes-
during development may result in failure to produce enougdbs located by ultrasound 5(10%) were retractile, out of
nerve cells in the genitofemoral nerve; then at the time cdmaining 41, 26 (63%) were in inguinal canal, 15 (37%)
testicular migration too little CGRP is produced than requiraedere located in abdomen. Luciano studied 133 cryptorchid
to stimulate contractions in the gubernaculum and assisstes and found 17 (12%) abdominal, 92 (69%) inguinal, 24
testicular descent (Park & Hutson). The gubernaculum givé€k8%) high scrotal (Favoritet al.,2003). In our study out of
rise to both smooth and striated muscles. The testis is d&§-abdominal testis 9 (60%) were located just proximal to
cended througprocesses vaginalis via the propulsive forcénguinal ring and 6 (40%) were seen in pelvic region.
generated by the muscles. Failure of descent is associated
with the diminution of smooth muscle content and decrease Graif et al. (1990) studied 45 cases of undescended
in sympathetic tone that depends on androgens (Tanyel, 20Q@dtes by high-resolution ultrasound. 36 (97%) out of 37
palpable testes and 6 (75%) out of 8 impalpable testes were
In the inguino scrotal phase of descent, androgensrrectly localized by ultrasound which modified the
and pituitary hormones clearly play essential role. In theonsequent surgical approach. The three testes missed by
absence of testosterone generated by Leydig cells or in the ultrasound examination were found to be atrophic. Three
case of non functional or absent androgen receptors, testicuidra-abdominal testes just proximal to the internal ring were
descent is arrested at inguino scrotal stage. identified by ultrasound preoperatively.

Normal testicular descent is dependent on the intact Nijs et al. (2007) studied 103 non-palpable testes by
hypothalamus-pituitary axis. Malformations of CNS andigh frequency ultrasound and out of 87 inguinal 85 (97%)
congenital hypogonadotrophic hypogonadism may haguinal and out of 30 abdominal testes 16 (48%) were
associated with cryptorchidism (Virtaneral, 2007). Other located by high frequency ultrasound. We found 5 (10%)
factors include increased intra-abdominal temperature aretractile testis. Retractile testis represents hyperactivity of
HCG from maternal circulation. the cremasteric reflex (Tanyel).

Non descent requires early detection as spontaneous  Bierklundet al.(1988) studied ultrasound and clinical
descent is rare beyond 6 months and occurs only in aroumdmination in the assessment of the exact position of an
7 % till age of 1 yr (Wenzlest al,, 2004). Surgical treatment undescended testicle, and to see whether ultrasound could
like orchidopexy around 9m has beneficial effect on growthelp discern retractile and truly undescended testicles. Out
of previously undescended testes (Kodiral). of 123 undescended testicles, 47 were assessed retractile and

66 truly undescended. Ultrasound had a sensitivity,

Murphyet al (2007) studied orchidopexy and impactpecificity and accuracy of 100% for testicles positioned

on fertility and recommended orchidopexy soon after 6-distally to the internal ring.
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In our study out of 41, 25 had unilateral and 8 hadndescended testis (Hutson & Hasthorpe). Phewplung et al.
bilateral undescended testis. Incidence was observed m(610) found bilateral undescended testis in 19 and unilate-
on right side. (60%) Hyens & Hutson (1995) foundal in 20 boys. We have done ultrasound as first and only
asymmetrical descent in 13 out of 78 fetuses. The left tesitiwestigation and could locate around 88% of undescended
had descended prior to right in 9 (70 %) out of 13 casdsstes.

Non-descent occurred more commonly on the right inl1l
(65%) of the 17 undescended testis. In conclusion, a high frequency ultrasound was able
to locate the position of undescended testes in majority (88%)

Unilateral undescended testis is more likely to occuof the cases. Undescended testes were more commonly found
because androgens act independently on each side viaithénguinal canal than abdomen; finally the ultrasound
ipsilateral genitofemoral nerve and defects in neuronéihdings can be useful to determine the time and also the
development of CGRP action could lead to unilaterdype of surgery i.e. inguinal or abdominal exploration.

ONKAR, D.; ONKAR, P. & MITRA, K. Estudio por ultrasonido de alta frecuencia de los testiculos no descerdiddsMorphol.,
30(3)1085-1089, 2012.

RESUMEN: La criptorquidia o testiculos no descendidos es la anomalia congénita mas comun del sistema reproductivo mascu-
lino. El descenso es multifactorial, dondgebernaculum testisiega un rol fundamental. El fracaso de descenso puede ocurrir en fase
trans-abdominal o inguino-escrotal. Conocer la localizacién de los testiculos no descendidos es importante en vistediédadbaja
y alta tasa de incidencia de neoplasia en ellos. La ecografia es la técnica imagenoldgica estandar y de eleccion estididsscon t
palpables, ya que no es invasiva y no utiliza radiacion ionizante. La posicion del testiculo también es importante paraeldecidir
paciente necesita exploracion abdominal o inguinal. El objetivo fue estudiar la posicion de los testiculos no desceltigatmsulr u
de alta frecuencia y su explicacion embrionaria. Un total de 41 nifios con testiculos no descendidos se sometieron adel@étsonido
frecuencia. Se estudi6 la ubicacion, tamafio y ecotextura del testiculo no descendido. Treinta pacientes presentaronnel testicul
descendido de manera unilateral y 11 bilateral. La prevalencia fue mayor en el lado derecho (16 de 30). Del total deut@sgdaest
(88%) fueron localizados por ultrasonido. Seis (12%) no pudieron ser localizados. Cinco (10%) fueron testiculos retréugies. De
testiculos no descendidos, 26 (63%) se localizaron en el canal inguinal y 15 (37%) en el abdomen. De los 15 en posicihrasiomin
encontraron justo proximal al canal inguinal y 6 en la pelvis profunda. El ultrasonido de alta frecuencia fue capazda |pasilizan
de los testiculos no descendidos en la mayoria (88%) de los casos.

PALABRAS CLAVE: Criptorquidia; Ultrasonido; Canal inguinal; Testiculos no palpables.
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