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INTRODUCTION

Cryptorchidism means a hidden testis., This occurs
when the testis feils to descend into its normel posgt-
natal snatomic locatiocn, the scrotum. Since the testis
originally develops in the sbdominel region, its descent
may be inhibited anywhere slong its rormel pathway or it
aey be diverted Ifrom this route into an ectopilic loecation

{ Rajfer, 1986 ).

This developmerntal anomaly represents one of the most
commorn disorders of childhood. It affects =211 races, and

there dces not seem to be a geogrsnhic propensity.

The incidence of cryptorchidism hes heen reported to
te 3.4% at birth in full term boys, 30.3% in premature
infants, C.3% &t one year age and 0.8% in adulthood.
Undescended testis is more common on the right side. In
10% of petients with cryptorchidism +the defect is bilateral
, end in 3% one or both testes are ebsent. There also appear
to be a farilial inecidence in certain patient with crypto-

rchidism ( Frey and Rajfer, 1232 ),

Undescended testes irnclude two main grouns: retractile

or truly maldescerdied. The lait

[$1]

r group caen be further
redefired as obstructed, funciiornally dystonie, or ectoniec.
The functionally dystopic division includes xigh scrotal,
canalicular ( emergent ), or abdominel ( Seerer =and

Farrington, 1871 ).
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"he descent of the testiz into the scrotum noraally
oceurs rather repidly in the S8th month of intreuterine life
snd tre Tinal stages of descent often take place in the
Pirst Tew monihs s=fter birth end thet descent alfer
infancy is urncommon., Even when it does occurs, the tesiis
will suffer degenerative changes prceportional to the delay

( Yoffet, 1932 ).

4

f & testis is not fully descended by the sge cf one
year, it is unlikely to cdescend fully without assistance

( Scorer ani Farrington, 1979 ).
g N

Yormel testicular descent depends upon seversl factors
and either one or nore of them mey be operative in any

her
serticular case ( Witherirgton, 1584 ).

The complications of maldescencded testis inciude neo-
plasie, subfertility, torsion, trauma and the ossycholegicel
effects on the patient. It is important to know the age at
which sctive trestment should be undertsken to avoid
complications,

The trestment of meldiescended testicle iz either

rormonel cor surgiczl. The hormornel treatment is in the

w

form of administrationcf huren chorionic gorsdoiropin

{ 3CG ) or gonadoirozin relessing hormone { &n-RE, LH-RE ),

but the hasic *rer=zpy for the usloriiy of nsldescernded tesiis

w

ig srchiopexy ( Titherington, 1924 ).

-
\
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ATM OF THE ESSAY

The objective of this essay is to review the literature
dealing with meldescended testis, with the purpose of a
better understanding of such anomaly. To achieve this goal,

the following parts will be included:

Embryology, Anatomy and Phrysiologyof the Testis,

Pathogenesis and Pathology of Maldescended Testis.

- Diagnosis of Maldescended Testis.

Complications of Maldeacended Testis,

Treatmert of Maldescended Testis.

Evaluation.
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DEVELOPMENT OF TEE TESTIS
ARD ITS DUCTS

-

The urogenital system develps from & nunber of diff-
erent embryomic tisaues that are st first widely separated.
During the process of development their relastive positions
change considerably and the junctional regions between the

various componernts undergo much modification.

Farly Develompent

The urinary and gerital systems develop mainly from a

longitudinel ridge of mesoderm trat extends downwards from

the region of cervical somites to thLe caudal ernd of the
embryonic coelomic cavity. This is known as the nephrogenic
ridge or cord and it lies in the Zorsel body wall, on either
side of the root of mesentry which, at this stzge, is sttached
along the nidline of the emb%ryo. The nephrogenic ridge gives
rise to the gonad and to three generations of excretory

organs, namely the pro-, meso-, and metanephros,

The pronephros is non functicnal in huren embryo, con-
gisting only of a few rudimentary tubules at the cranial end
of the nephrogenic ridge. These open irto a longitudinal
pronephric duct tzat runs down tre latersl gide of tre nephro-

genic rdige before turning mecially to open into the cloaca.

Thr pronephric tubules disappear completely within two
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weeks of their appearance although certain mediastiral cysts

are said to be derived from their remnants. The pronephric

duet, however, is not wasted but is taken over by a later,
more caudally pleced series of tubules that form the meso-
nephros, and the duct is known ss mesonephric ( or Wwolffian

duct.

The mesonephros forms a longitudinal ridge projecting
into the coelomic cavity. The two mesonephroi lie on either
side of the rocot of the mesentry. On the medial szide of the
mesonephros, the gonad is represented by an elongated meso-
dermal swelling ccnnected to the mesonephros by a thick
mesentery. When the mesonephros is fully developed and =at
its largest, the most eranial mesonephric tubules are aslready
degenersting. The main mass of tubules aere maeture and funct-
ioring and the most caudal tutules are still in the process
of differertiation. The mescnephros functions as an excretory
organ in the embryo. Near the lower end of the mesonepbric
duct a small outgrowth from the duct grows dorsally eand then
cranially to meet the lowermost pert of the nephrogenic ridge

forming the ureteric bud.

Yetanephros consists of two components, tre ureteric bucd
that forms tie collecting ducts and the metarephrogenic cup

wkich form tke nephkrcns themselves ( Yoffat, 1332 ).

The Paramescnephric Cuct ( fullerein Duct )

The paramesgonephric duct { Mullerien duct ) develops
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lateral to the mesonephric duct, it forms the uterus, the

uterire tubes and pert of the vagina in femsle.

Determination of Sex

The gonad, lying ¢n *the nedial side of the nephrogenic
ridge, is of histclogiczlly undetermined sex until the embryo
reaches a8 crowm-rump length of about 7 mm. The gex hasg,
however, been determined at the time of fusion of the gametes,
the presence of e Y-chromosome indiceting maeleness ( chromo-

somel sex ).

Recently it has become sapparent that this is not inva-
risbly true and research in the last decade has =suggested
tkat the differeniistion of the indifferen*t zonad into s
teatis is probably dependent upon the presence of a wesk
antigen trat was already known to csuse rejection of gkin
graft from male to female in certszin streins of mice. This
is known as the H-Y antigen ( Eistoincompatibility focus on
the Y-chromosome ). The presence of this antigesn is usually
agssccigted with the presence of a Y-ckromosome, The presence
of H-Y antigen spparently leads to the trensformation of
the neutral gland intc testisg. With tzis estsblishment of
gonadal sex, the »roduction of testostercne and Yullerian
inhibiting hormone begins when the Ieydig and Sertoli cells
commence treir asctivity. This cecurs st ahout the 8th week,

independently of pituitary gonadotropins.

It hes been shown trat gonedal differentiation azd the
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develoment of external gerltelia can take nlace in trhe absence
of the pituitary, which only takes over between the 8th and
12th weeks. The production of male sex hormores then leads

to establighment of somatic sex and thke development of male

genitalia ( Moffat, 1982 ).

Development of the testis and its ducts

In the early stages of differerntiation of tke gonads,
specialized cells which are larger than the ordinery mesen-
chymal cells of the goned appear. These are the primordial
germ cells which will eventually give rise to the ova or
spermatozoa. These cells originate from the endoderm in the
region of the yolk sac and resch the gonads by migration. The
gera cells have pseudopodia and show amoeboid movement, which
perhaps suggests the method of their migration. In the testis,
the mass of cells splits up into gonadal cords by fibrous
tissue septa which are coxtinuous with a thick fibrous tunica
albuginea. The cords contain the premordial germ cells and

they become canalized to form the seminiferous tubules.

The seminiferous tubules are continuous with a rete
testis which, in turn, joins up with & numter of mescnenhric
tubules which have lost their glomeruli. In this way, the
rete testis communicates witkh trhe mescnepkric duct; the meso-
nepkric tubules will hecome the vasa { ductuli ) efferntis,
The duct itself then lengthens and that part of it immed-
iatelyadjacent to the vaga efferntia becomes elongated and

tightly coiled to form the epididymis. Some of tke remsining
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mesonephric tubules persist to form the duetull aberrant
and paradidymis while the cranial end of the duct itself

becomes the appendix of the epididymis ( Moffat, 1232 ).

The main part of mesonephric duct develops & thickened
muscle wall and becomes the vas ( ductus ) deferens which,
owing to the changes that heve already been outlined, comes
to open into the prostatic uretkera. Its terminal part becomes
dilated to fcra smpulle end the semninel vescile develops as

an outgrowth from this,

The Mullerian duct degenerstes and its crsnial part forms
the eppendix testis and the lower end which may contribute

to the prostatic utricle ( ¥offat, 1932 ).

Degcent of the Testis

A band of mesoderm extends from the lower pole of the
testig to the ebdomiral wall in the future inguinel regionm
and in this the gubernaculum develops. It prejects into the
coelomic cavity so that it forms 2 well defined ridge that
evertually has & mesentery " the plica gubernsculi ". The
guberrszculun is a thick cord of mesenchyme, of roughly the
game dismeter as the testis, ir which the lower pole of tk~
testis and the %tail of the enididynis are embedded. It
extends down the posterior abdominel well through the region
of future inguirnal cenal and into the genitel swellings. The
nistological structure of *re gubernaculum is that of loose
megernchyme I.e. numerous stellate cells are emtedded in = ccpious

matrix, ricn ir sc¢id mucopolyszcecharides periticularly hysluronie
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acid, and not unlike Wherton's jelly in eppearance. The
whole mess forms & finger-like process witk the testis znd
epididymis embedded in its upper third and iis lower ernd
tanering off in the substance of gernital swellirg. It is
thus a much skorter structure trhaen is gererally supposed,
and the descent of the testis iIs only thrcugh a very skort
disternce and that even in the earliest stages of descent
the testis is rever very fer from the deep ingulinsl ring.
Most of the intra-sbdominal descent is, in fact, relative,
end caused by streigktening cut of the lumbar spine ard
growth of trte posterior ebdoairal wall, Since the gubern-
aculum does not increese in length, tze posteriocr sbiominal
wall grows upwards awey from tke testis. The testiculer
vessels, nerves, and lyuphatics thus increesse cornsiderably
in lerngth even though the testis remneins zncre or less in

gitu { Moffat, 1382 ).

The initial phage of testicular descenit i3 known as
trans-abdominal migration end this is produced by ithe 4iff-
erertial zrowtk of tre fmtus rather than True gonadal
nigration., The distance travelled by the testis durirg this
stage is only several millimeters ( Rajfer and Walsh, 1278 ).

The mesernchyme of the zubernsculum is invaeded by =&

blind-erded diverticulum o

th
'
1]
H
'J
<t
O
a
®
b

from tkhe lirning of
coelomic cavity., This is *re nrocessus veginglis srd i%
covers the front and sides of the testis znd the gubernaculum
80 that the olica gubermacull now externds down into the

future scrotum., In the cutermost layers of the gubernaculum
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the mesenchymal cells differentiate into skeletal muscle
to form the cremasteric muscle and into connective tissue

to form trhe externsl and internal spermatic fasclae.

Refore tke finsl stage of the testicular descent, the
jelly-like tissue of the gubernaculum ezpands to dilate the
pathway along which tke testis will travel, the lower end,
in perticular, expanding to form the gubernacular bulb in
the scrotal region. The zubermaculun is not, hovever, sttached
to the scrotum, since & seperetion zone snpesrs tetween the
two 3o that tkhe bulb at the distzl end lies free in the

scrotum.

The epididymis and gubernaculun move down together at
first and then the suterrsculumn becomes both zctually and
relatively shorter as the testis descends. The orccess takes
plece over a relatively shkort period durirng the Tih or Sth
month of fetal life. Then the testlis is fully descended, the
nsrocessus vegiralis becomes cloged off from tre general
neritoneal cavity to form the turice veginells, wkich still
ercloses the testis and epididymis orn the freont and sides.

As soon a5 the testis is fully descended tke dileted irnguinsl
cerzl clecses down so thet the testis can not re-enier the

ahdomen.

"re rcle of the gubernaculum is still uncertain insoite
of all =zretomical studies that have teen carried out. It
appears to be unlikely +that it ectuelly pulls the testis

down since it nes been shown experimentslly trst testis
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