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PREFACE

The last two or three decades have withessed considerable
progress in our understanding of the problem of the un-
descended testis These advances have resulted from the dis-
covery of the pituitary-gonadal relatronship and from the
observance of the effect of the administration of pituitary-
Iike products to cryptorchid boys Improvement in the
technic of orchiopexy, based on sounder surgical principles,
has resulted m inchsputably better cosmetic effects in the
hands of a larger percentage of surgeons Furthermore, there
15 increasing recognition of the need for obtamning a satis-
factory functional result, and the importance of follow-up
tertility investigation is being emphasized. Unforunately,
such mvestigations require postponement untl adolescence
or until the problem of infertility arises after marriage

On the other hand, testicular biopsy offers a method of
observing viable testicular tissue at any age, making avail-
able, whenever desired, accurate information regarding the
degree of damage incurred by the tests, as well as the
changes brought about by therapy These advances have
clarified considerably the problem of cryptorchism but have
not contributed to greater agreement on the subject by the
two major schools of thought Briefly stated. these two diver-
gent concepts assign the spermatogenic deficiency of cryp-
torchism to ether a congenital or an environmental defect

The need for further clarification and for agreement on

wu



viii  PREFACE

major principles is unquestioned, but our fund of knowl-
edge is perhaps still insufficient for such a desirable goal.
The writing of this small volume was undertaken in order
to compile the published data, to analyze further the clin-
icopathologic aspects of cryptorchism and the need for cor-
recting the anomaly, and ultimately to arrive at conclusions
which will serve to draw together the two schools of thought
rather than to widen the gulf between them. If these aims
are accomplished cven partially, the authors will stand well
rewarded for their labors. If the entire subject has been
clarified, this volume should intcrest and assist the general
practitioner, pediatrician, endocrinologist, and surgeon m
the management of the anomaly,

We gratefully acknowledge the assistance afforded by Dr.
David R. Meranze, Director of Laboratories of the Einstemn
Medical Center, Southern Division, who contributed con-
siderably to our understanding of the normal and of the
pathologic histology of the testis, and who granted us the
use of the Iaboratory facilities.

We are grateful 10 Dr. § Leon Israel whose helpful sug-
gestions, arsing from s own vast experience with manu-
scripts. have served to make this monograph as rcadable
as s

We sincerely appreciate the cooperation of Mrs Eunie
Stevens of Paul B Hoeber, Inc, whose assistance during the
final stages of preparation of the manuscript was most
welcome

Fmally we are indebted to the Dnvision of Research
Grants. Natonal Institute of Health, Bethesda, Maryland,
whose grant, A-261, helped to defray the cost of the mvesti-

aative work reported herun
c.w.C.
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INTRODUCTION

The causes and the management of cryptorchism have
been debatable issues, 1n spite of all the literature on the
subject, since the anomaly was first described. A question
pertaming to the subject still evokes a variety of opinions,
some of which are actually contradictory, When should
treatment be initiated? Answers range from “As soon after
birth as the diagnosis is established” to “No treatment until
just before puberty.” How cffective is endocrine adminis-
tration? Answers: “Effective only in migrating testes,” or
“Effective 1n inducing descent of about Go per cent of un-
descended testes ” What are the results of orchiopexy? An-
swers range from “Perfect cosmetic effect with retention of
cremasteric reflex” to “‘Spermatogenesis remains depressed
m all cases,” or “Orchiectomy is preferable to orchiopexy ”

Incidence

Cryptorchism occurs often enough to ment the atten-
tion of the entire medical profession, particularly of those
faced with the problem of determining its management
Its frequency 1s said to be 10 per cent in the newborn. 2
per cent at age 1, 1 per cent at puberty, and o 3 per cent
m the adule**4* The reduced incidence, especially in the
first year of hife, is the result of spontancous descent rather
than of treatment Such staustics should act as a deterrent
to anyone advocating carly surgical correction. However,

1



2 CRYPTORCHISM

recent figures from the adult population are not as cheer-
ing. While U. S. Army statistics of World War I show an
incidence of 0.3 per cent, those of World War I1 give a sur-
prising incidence of 075 per cent for 10,000 consecutive
inductees” These figures include unilateral as well as bi-
lateral cryptorchism and are therefore not indicative of ul-
timate sterility of the individual. However, assuming a 571
ratio® of unilateral to bilateral cryptorchism, approximately
2 of every 1000 (0.2 per cent) adult men in the United
States are sterile because of bilateral cryptorchism,

Contradictory Viewpoints

Many excellent reviews of tlus subject have heen pub-
lished Notable 1n recent years are those of Wangensteen
in 1927, Rea 1959.% and Bic‘hop in 1915 2 These authors
were faced with the problem of reviewing a voluminous
Interature full of contradictory statements. The many pomnts
of view which they discovered were frequently so much at
variance that great difficulty was encountered in arriving at
a common denomnator

At the present tme, we find ourselves Ieft with the cheice
of either cataloguing all of the opimons expressed in some
2000 publications or of making a somewhat dogmatic se-
Jection reflecting our own pomt of view To hist all of the
authors and their varied opinions would lead to confusion
rather than clainty, 1o extract a single statement out of the
mue of imphcations night sacrifice accmacy for the sake
of luaditv and conaseness Perhaps a satsfactory compro-
mise which 1s here adopted 1c o aite the vatious view pomts
in an orderly fashion and whencver powible, to follow these
by a summation and a discussion of our own conchusions

There are two man ponts of view on the subject of the
andescended testis (1) that 1 as an inherendy “siek” tes-
tis Tacking the capaats for normal development and that
sts fnhwre to descend nto the saotum reflects this abnor
mality. (2) that it 1 a potenually normal testss hampered
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in its development by its unfriendly emironment, and that
a satisfactory orchiopexy will restore it to functional nor-
malcy.

The implications of the first viewpoint are that orchio-
pexy neither improves spermatogenesis nor prevents malig-
nancy. Indications for the operation are thus limited to a
desire to correct an associated clinical hernia or to present
psychic disturbances resulting allegedly from an empty un-
developed scrotum. In the absence of these relatively infre-
quent complications, clinical observation without treatment
might be advocated, or else orchiectomy might be per-
formed as cancer prophylaxis On the other hand, those
who accept the second opinion advocate gonadotrophin ad-
ministration and, that failing, recommend orchiopexy.
Those holding this view are thus attempting to develop an
operative technic which will permit proper placement of
the testis mnto the scrotum without injury to its blood
supply or to its movability, These two schools of thought
are at varlance. A common meeting-ground is desirable
and essential

Importance of Testicular Biopsy

In the past the results of orchiopexy were judged by the
postoperative posttion and size of the tesuis. Only 1n the case
of bilateral eryptorchism could semen examination be used
as an index of the benefit of the operation The mtroduction
of testicular bropsy has presented us with a direct method
of determining the changes effected by orchiopexy. One
can now, by serial biopsies during and after operation,
obtain an accurate hinetic picture of the progressive changes
in the seminiferous tubules. In the case of the child, one
need no longer wait unt1l he reaches adolescence to evaluate
results of aperation Bropstes at varying times after opera-
tion will more accurately determine the degree of improve-
ment in spermatogenests resulting from the scrotal position
of the tesus Furthermore, compaiative histologic study of
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the undescended and of the scrotal testis at various ages
will disclose more precisely the time at which deleterious
effects of malposition begin. Such information will therefore
also be of great value in determining the age at which
treatment should be initiated.

Our entire investigation and ultimate conclusion have
been based on the findings disclosed by testicular biopsy.
As a matter of fact our initial interest in this subject was
stimulated by the performance of testicular biopsy in a
series of infertile and sterile adults who had been subjected
to unilateral or bilateral orchiopexy at various ages. The
end-results as far as spermatogenesis was concerned were so
poor that re-evaluation of the entire procedure appeared to
be 1n order. In at least 20 per cent of the testes, the blood
supply had been sufficiently interfered with to produce total
atrophy—auto-orchicctomy. In most of the other testes
the semmiferous tubules presented the prcture of asperma-
togenesis. In a small number, some seminiferous epithelivmn
was preserved but cellular development had rarely pro-
gressed beyond the primary spermatocyte stage In only a
rare mstance did a testis show normal tubular maturation,
but even m these the number of normal tubules was in-
sufficient to produce an adequate number of spermatosa
and even relauve fertlity These testes had been brought
into the scrotum by many surgeons employing various tech-
nics Either the undescended testis was inherently abnor-
mal. lacking the capacty to develop even when placed in
the scrotum, or aperation was performed after the testis had
suffered arreparable damage. or the surgiaal technic was
faulty.

The thought occurred to us that a study of the histologic
appearance of the undescended testis at various ages would
afford added information on the opumum ume for orchio-
pexy The next logical step was to re-cxamme the testis
within four to six months of orchiopexy 1n order to deter-
mune the immediate effects of operaion Thas poruon of the
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study proved to be especially instructive in instances of uni-
lateral cryptorchism in which the normally descended testis
could be used for comparison We soon realized that there
was insufficient information available on the histologic
picture of the normal child’s testis, so that the study of
cryptorchism was momentarily interrupted 1n order to afford
time to obtain an accurate picture of the normal testis from
birth through adolescence. These studies have already been
reported but the data have also been employed in our
analysis of the results herein presented.

During the course of our investigation, spontaneously
descended testes as well as testes which descended following
gonadotrophin administration were subjected to biopsy.
These results are also included in the present study.

Nomenclature

The terms employed in the text are those preferred by
standard dictionaries. However, we have tried to avoid being
purists in terminology Testts and testicle have identical
meanings and although the former is preferred, both terms
are used interchangeably. Orchiopexy is grammatically pref-
erable to orchidopexy, the former 1s used here even though
the term orchidopexy appears to be more universal. The
terms cryptorchism, undescended testis, retaned testis, and
nonscrotal testis are mdentical m imphcation and are in-
tended to indcate that the testis has not descended normally
mto the scrotum To indicate position of the undescended
testis, the terms abdominal or intra-abdominal are em-
ployed, serving to designate that testis which has not even
entered the ingumnal canal, the terms tnguinal or canalicu-
lar are used for that testis situated 1n the ingninal canal,
and the term upper scrotal 1s employed for the incompletely
descended tests that has passed beyond the external inguinal
ring An ectofnc testts ts one which has been diverted from
1ts normal pathway through the inguinal canal, completing
1its descent to a position outside of the scrotum.



4 CRYPTORCHISM

the undescended and of the scrotal testis at various ages
will disclose more precisely the time at which deleterious
effects of malposition begin. Such information will therefore
also be of great value in determining the age at which
treatment should be initiated.

Our entire investigation and ultimate conclusion have
been based on the findings disclosed by testicular biopsy.
As a matter of fact our initial interest in this subject was
stimulated by the performance of testicular biopsy in a
series of infertile and sterile adults who had been subjected
to unilateral or bilateral orchiopexy at various ages. The
end-results as far as spermatogencsis was concerned were so
poor that re-evaluation of the entire procedure appeared to
be in order. In at least zo per cent of the testes, the blood
supply bad been sufficiently interfered with to produce total
atrophy—auto-orchiectomy. In most of the other testes
the seminiferous tubules presented the picture of asperma-
togenesis. In a small number, some seminiferous epithelium
was preserved but cellular development had rarely pro-
gressed beyond the primary spermatocyte stage. In only a
rare mstance did a testis show normal tubular maturation,
but even in these the number of normal tubules was -
sufficient to produce an adequate number of spermatoza
and even relatve ferulity. These testes had been brought
into the scrotum by many surgeons employing various tech-
nics. Exther the undescended testis was inherently abnor-
mal, lacking the capacity to develop even when placed m
the scrotum, or operation was performed after the testis had
suffered irreparable damage, or the surgical technic was
faulty.

The thought accurred to us that a study of the histologic
appearance of the nndescended testis at vartous ages wonld
afford added nformation on the optimumn time for orchio-
pexy. The next logical step was to re-examine the testis
within four to six months of orchiopexy in order to deter-
mine the immeduate effects of operauon This portion of the
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EMBRYOLOGY: THE MECHANISM
OF DESCENT

The urogenital system of organs 1s develaped from the
micrmedrate cell mass of the mesoderm or nephrotome.
Tubular growth within the nephrotome causes a ventral
thickening which bulges into the primitive abdominal
cavity. This thickemng is termed the urogenstal fold or
Wolffian ridge. As growth conunues, the Wolffian ridge
produces a dustinet projection into the peritoneal cavity,
known as the urogenital ridge or WollRan body. At the
fourth weel of embryonic development, there appears on
the anteromedial surface of the Wolffian body a meso-
thehal thickening which 1s the anlage of the gonad From
this, the testss m the male and the ovary in the female
ultimately develop As the gonad enlarges, grooves develop
on its lateral and medial aspects, thus separating it from the
parent Walffian body As a result, the gonad, except for a
slender stalk termed the mesorchium, lies free m the peri-
toneal cavity 2

GROWTH

At thy stage, the testss consusts of two layers of germinal
epithelium, a central. Ioove cell mass, and a peripheral com-
pace layer The central cell mass develops into an inner
and an outer pornon The mner portion becomes arranged

7
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EMBRYOLOGY: THE MECHANISM
OF DESCENT

The urogenital system of organs is developed from the
mtermediate cell mass of the mesoderm or nephrotome.
Tubular growth withm the nephrotome causes a ventral
thickening which bulges into the primitive abdominal
cavity. This thickening 1s termed the urogenital fold or
Wolffian nidge As growth conunues, the Wolffian ridge
produces a distinct projection into the peritoneal cavity,
known as the urogenntal ridge or Wolffian body. At the
fourth week of embryonic development, there appears on
the anteromedial surface of the Wolffan body a meso-
thelial thickening which 1s the anlage of the gonad From
this, the testis m the male and the ovary in the female
ultimately develop As the gonad enlarges, grooves develop
on 1ts lateral and medial aspects, thus separating it from the
parent Wolffian body As a result, the gonad, except for a
slender stalk termed the mesorchium, lies free in the peri-
toneal cavity.*2

GROWTH

At this stage, the testis consists of two layers of germinal
epithelium, a central, loose cell mass, and a peripheral com-
pact layer The central cell mass develops into an inner
and an outer portion The inner portion becomes arranged

7
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Embryology: The Mechunism of Descent 9
descends behind the patent processus vaginalis to lie in s
normal physiotogic position at dhe bottom of the scrotum.
1t is important 1o note that descent of the tess is indepen-
dent of the descent of the processus vaginalis The tests
neither pushes the processus vagmalis down in its descent,
nor is it pulled down by it, Later, just before birth, the
upper part of the processus vaginalis closes and its oblitera-
tion extends downward, with the result that the testis Hes in
a cavity enveloped by peritoneal uissue, the tunica vaginalis
testis, which s completely separated from the personeal
cavity. The scrotum develops when the testis descends
into it?

Mechanism of Destent

The testis onginates as an upper abdominal organ, as
evidenced by the origin of 1ts blood supply and its early
embryclogic posinon. During the third mtrawterme month
its cramal attachments atraphy while wts caundal portion
continutes to grow, so that 1t comes o he i the thac fossa
Tts descens through the mgwnal canal into the sorotum s
a phenomenon which is not well understood

Role of the Gubernaculum

The discovery of the buman gubernaculum s atributed
to Albreche von Haller,® who first described this stracture
w a749. In 1goy, Eberth” after extensive research, stated
that shortening of the gubernactdum atcamed both by con
traction of 1ts smooth muscle and by retrogressive shrinhage
causes descent of the testis. This theory supported the pre-
vious observation of Hunter,” who had arrsved at simlar
condusians More recently Lews” Rolowck,* and Lousley
and Rrwin®® have accepted the gubernacular theory. Bur
many other observers believe that gubernaculura s not
the agent behind the descent of the testss Rost™ and Barley!
state that the gubernaculum acts only as 2 guide for proper
descent of the tostts. Wells™ asserts thac the gubernacutar
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mto branched and anastomosing cords from which are Jater
developed the seminiferous tubules, The outer portion dif-
ferentiates into the tunica albuginea. The peripheral layer
ulli.mately becomes the visceral coat of the tunica vaginalis
testis,

Early in the fetal life the testis occupies a position in the
midportion of the abdowminal cavity behind the peritoneum
It is connected to the anterjor abdominal wall by a fold of
peritoneum termed the inguinal fold, which fuses with a
peritoneal fold of the anterolateral abdominal wall called
the mguinal crest. Within these folds the gubernaculum
testis makes 1ts appearance as a slender band of musculo-
fibrous tissue. It begins to form at about the third month
af embryonic development and, by the fifcth month, has
become a thick cord ™ As fetal development continues, the
lower portion of the gubernaculum becomes thicker while
the upper portion, that between the anterior abdominal
wall and the testis, ultimatcly disappears. A few of the dstal
fibers, leaving the main band of the gubernaculum, extend
to the medial aspect of the thigh and the perineunm.™”

DESCENT

As development continues, the testis assumes a progres-
sively lower position and by approxunately the third
month 15 at or near the internal ingunal ring A peritoneal
tube, known as the pracessus vaginalis, projects itself down-
ward through the anterior abdomnal wall, forming the
mguinal canal, and emerges at the external ingwinal ring,
eventually reaching the bottom of the scrotum In uts course
1t pushes before 1t a portion of the transversalis fascia, the
internal oblique muscle, and the aponeurosis of the external
oblique musdle ‘These layers then become known as the
jnfundibuliform fascia the cremaster muscle, and the inter-
columnar fasaa respectively By the end of the eighth intra-
uierme month, but accastonally not unedl bureh, the testss,
together witl the vas deferens and the spermatic vessels,
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descends behind the patent processws vaginalis to hie in its
normal physiologic position at the bottont of the scrotum.
It is important 1o note that descent of the testss 1s indepen-
dent of the descent of the processus vaginalts, The testis
neither pushes the processus vaginalis down m sts descent,
nor is 1t pulled down by it. Later, just before birth, the
upper part of the processus vaginalis closes and its oblitera-
tion extends downward, with the result that the testis les in
a cavity enveloped by pertoneal ussue, the tunica vaginalis
testis, which 15 completely separated from the peritoneal
cavity. The scrotwn develops when the tesus descends
into it

Mechanism of Descent

The testis origmates as an upper abdommal organ, as
cvidenced by the orign of its blood supply and 1ts early
embryologic position. During the thard intranterme month
us cranial attachments awrophy while its caudal portion
continues to grow, so that it comes to lie in the iliac fossa
Its descent through the igunal capal into the scrotum 1s
a phenomenon which 1s not well understood.

Rate of the Gubernacstom

The discovery of the human gubernacnlum s attributed
to Albrecht von Hatler,® who first described this structure
m 1749 In 1goy, Eberth after extensive research, stated
thay shertenmg of the gubernacuhun attawed both by con-
traction of its smooth muscle and by retrogressive shrinkage
causes descent of the tests. This theory supported the pre-
vious observation of Hunter,” who had ammved ar simular
conclusions. Mare recently Lewis.* Rolnteh,*® and Lowsley
and Kuwwn' have aceepted the gubernacular theory. But
many other olservers believe that gubernaculum 5 not
the agent behind the descent of the tests Rost” and Bailey !
state that the gubernaculum acts only as a guade for proper
descent of the sty Welly' asserts that the gubernacalar
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into branched and anastomosing cords from which are Jater
developed the seminiferous tubules The outer portion dif-
ferentiates into the tunica albuginca. The peripheral layer
ultimately becomes the visceral coat of the tunica vaginalss
testis,

Early in the fetal life the testis occupies a position in the
midportion of the abdominal cavity behind the peritoneum.
I is connected to the anterior abdomunal wall by a fold of
perttoneum termed the inguinal fold, which fuses with a
peritoneal fold of the anterolateral abdominal wall called
the inguinal crest. Within these folds the gubsrnaculum
testis makes its appearance as a slender band of musculo-
fibrous tissue. It begins to form at about the third month
of embryonic development and, by the hith month, has
become a thick cord.!* As fetal development cantinues, the
lower portion of the gubernaculum becomes thicker while
the upper portion, that between the anterior abdominal
wall and the tesus, ulumately disappears A few of the distal
fibers, leaving the mam band of the gubernaculum, extend
to the medial aspect of the thigh and the perineum *°

DESCENT

As development continues, the testis assumes a progres-
sively lower position and by approximately the third
month 1s at or near the internal ingmnal ring A peritoneal
tube, known as the processus vaginals, projects itself down-
ward through the anterior abdominal wall, forming the
inguinal canal and emerges at the external mgusnal nng,
eventually reaching the bottom of the scrotum In 1ts course
it pushes before 1t a portion of the transversalis fascia, the
wnternal oblique muscle, and the aponeurosts of the external
oblique muscle These Iayers then become known as the
infundibuliform fascia, the wremaster muscle, and the myer-
columnar fascia, respectively By the end of the eighth intra-
uterine month, but occastonally not uniil brrth, the tests,
together with the vas deferens and the spermatic vessels,
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descends behind the patent processus vaginalis to lic in its
normal physiologic position at the bortom of the scrotum.
It is important to note that descent of the testis is indepen-
dent of the descent of the processus vaginalis. The testis
neither pushes the processus vaginalis down in 1ts descent,
nor iy it pulled down by it Later, just before birth, the
upper part of the processus vaginalis closes and its oblitera-
tion extends downward, with the result that the testis lies in
a cavity enveloped by peritoneal tissue, the tunica vaginalis
testis, which is completely separated from the peritoneal
cavity. The scrotum develops when the testis descends
mto jt?

Mechanism of Descent

The testis originates as an upper abdominal organ, as
evidenced by the origin of its blood supply and 1ts early
embryologic position. During the third intrauterine month
1ts cranial attachments atrephy while its caudal portion
continues to grow, so that it comes to lie in the ihac fossa.’®
Its descent through the mguinal canal mto the scrotum is
a phenomenon which 1s not well understood.

Role of the Gubernaculum

The discovery of the human gubernaculum 15 attributed
to Albrecht von Haller,?* who first described this structure
m 1749. In 1904, Eberth,® after extensive research, stated
that shortening of the gubernaculum attained both by con-
traction of its smooth muscle and by retrogressive shrinkage
causes descent of the testis, This theory supported the pre-
vious observation of Hunter,” who had arrived at stmlar
conclusions More reeently Lewts,™® Rolock,™ and Lowsley
and Kirwin'? have accepted the gubernacular theory But
many other observers believe that gubernaculum 1s not
the agent behind the descent of the testis. Rost' and Barley’
state that the gubernaculum acts only as a guide for proper
descent of the testis, Wells® asserts that the gubernacular
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fibers, following the developing processus vaginalis, are not
attached to the scrotal wall and thus play no active role
in the descent of the testis. He found that the gubernaculum
is attached distally to the fascias of the scrotum which are
not immovable structures and cannot therefor act as an
anchor. Wells and State® showed experimentally in rats that
even 1f the gubernaculum were severed, descent occurred
m three-quarters of the animals, and Vanverts®® demon-
strated an absence of fixation by the gubernaculum in many
normally descended testes.

Endocrine Aspects

It is now generally accepted that the gonadotrophic hor-
mones play a part in providing the sumulus for testicular
migration Engle’s” experiments with mmmature macaques
demonstrated such a definite hormonal influence on the
descent of the testts This was supported by the work of
Lombard™ with the marmot, who arrived at stmilar con-
clustons Rost!™ prevented testicular descent 1n rodents by
hypophysectomy Engle™ also found that chorionic gonado-
trophin 1s present 1 abundance in the maternal circulation
from the seventh week to the ninth month of fetal life.
when descent of the testis normally takes place. Endogenous
gonadotrophic hormone 1s found in the urme of boys mn
appredable quantties beginning at age 10, and increasing
through puberty and adolescence This coincides with the
large mncidence of spontaneous descent noted at this age *
Clinically, Schapirot®® first applhied this theory to the treat-
ment of boys with nondescent, reportng favorable results
This was followed by many enthusiastic papers reporting
a high mcidence of testicular descent following the adminis-
tration of the hormone We* have obscrved that the fetal
and newborn testis displays unusual development because
of maternal gonadotrophic hormones, and 1t is at ths tune
that descent normally occurs
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nherent Descent Factor

It is possible that there is some factor inherent in the
developing testis that encourages and conurols its descent.
In hibernating animals such as the woodchuck, hedgehog,
marmet, and mole, the testes are withdrawn into the abdo-
men during the winter and redescend during the mating
season. The germinal epithelinm atrophies during the
period of withdrawal and regenerates with recurring des.
cent 1418

These observations demonstrate that the testis has an
inherent ability to respond either to external stimulants,
such as changes in season, or to internal stimulation such as
that brought about by vanations in the quantity of gonado-
trophin secretion. On the other hand. Martins,* substi-
tuting paraffin for the mguinal tesus, observed that the
administration of chorionic gonadotrophin caused its des-
cent also. This experiment supported the theory that the
testicular mass 15 moved along the nguinal canal by »
mechanism which 1s wotally independent of 1ts own function,
It is difficult to understand these results, in that ane would
expect that further migration of the substitwted paralfin
would be hampered by scar tissue resuiting from the experi-
mental surgery

In sumary, there appears to be a multiplicity of factors
playing a role in the normal descent of the testis. The essen-
tal elements comprise a normal testis, an adequate amount
ot maternal choronic gonadotroptun, and a structurally
normal wmgumal canal and scrotum If any of these factors
15 absent or abnormal, descent into the scrotum does not
occur
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fibers, following the developing processus vaginalis, are not
attached to the scrotal wall and thus play no active role
in the descent of the testis. He found that the gubernaculum
is attached distally to the fascias of the scrotum which are
not immovable structures and cannot therefor act as an
anchor. Wells and State® showed experimentally in rats that
even if the gubernaculum were severed, descent occurred
in three-quarters of the animals, and Vanverts® demon-
strated an absence of fixation by the gubernaculum in many
normally descended testes.

Endocrine Aspects

It 15 now generally accepted that the gonadotrophic hor-
mones play a part in providing the stimulus for testicular
migration Engle’s’ experiments with nnmature macaques
demonstrated such a definite hormonal influence on the
descent of the testis. This was supported by the work of
Lombard" with the marmot, who arrived at similar con-
clusions Rost’ prevented testicular descent in rodents by
hypophysectomy. Engle’ also found that choriomic gonado-
trophin 15 present m abundance 1 the maternal circulation
from the seventh week to the mth month of fetal life.
when descent of the testis normally takes place Endogenous
gonadotrophic hormone s found m the urine of boys
appreaable quantties beginming at age 10, and increasing
through puberty and adolescence This coinades with the
large meidence ol spontancous descent noted at this age
Clinzcally, Schapiro™ ** firsg applied this theory to the treat-
ment of boys with nondescent. reporting fasorable results
This was followed by many enthusiastic papers reporting
a lugh mcrdence of testrcular descent followmg the admin-
iration of the bormone We? have observed that the fetal
and newbotn tests displays unusual development because
of maternal gonadotrophic hormones, and 1t is at thss yme
that descent normally occurs
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Inherent Descent Factor

It is possible that there is some factor inherent in the
developing testis that encourages and controls its descent.
In hibernating animals such as the woodchuck, hedgehog,
marinot, and mole, the testes are withdrawn into the abdo-
men during the winter and redescend during the mating
season. The germinal cpithelium atrophies during the
period of withdrawal and regenerates with recurring des-
cent.t @

These observations demonstrate that the testis has an
inherent ability to respond either to external stimulants,
such as changes in season, or to internal stimulation such as
that brought about by variations in the quantity of gonado-
trophin secretion, On the other hand, Martins,* substi-
tuting parafin for the inguinal testis, observed that the
administration of chorionic gonadotrophin caused its des-
cent also. Thiy expernment supported the theory that the
testicular mass is moved along the mgumal canal by a
mechanism which is totally mdependent of its own function.
Tt is difficult to understand these resuits, in that one would
expect that further migration of the substituted paraffin
would be hampered by scar tissue resulting from the experi-
mental surgery.

In swinmary, there appears to be a multiphaty of factors
playing a role mn the normal descent of the testis. The essen-
tial elements comprise a normal testss, an adequate amount
of maternal chortomie gonadotrophin, and a structurally
normal ingumal canal and scrotum If any of these factors
ts absent or abnormal, descent into the scrotum does not
oceur

REFERENCES

t Barny, H o Maldescent of the testts and some of its prob-
fems  Postgrad M | g2y, 1933



10 CRYPTORCHISM

fibers, following the developing processus vaginalis, are not
attached to the scrotal wall and thus play no active role
m the descent of the testis He found that the gubernaculum
is attached distally to the fascias of the scrotum which are
not immovable structures and cannot therefor act as an
anchor. Wells and State® showed experimentally in rats that
cven if the gubernaculum were severed, descent occurred
in threc-quarters of the animals, and Vanverts® demon-
strated an absence of fixation by the gubernaculum in nany
normally descended testes,

Endocrine Aspects

It is now generally accepted that the gonadotroplic hor-
mones play a part in providing the stimulus for testicular
migration. Engle’s” experiments with immature macaques
demonstrated such a defimte hormonal influence on the
descent of the testis This was supported by the work of
Lombard® with the marmot. who arrived at similar con-
clusions Rost!™ prevented testicular descent in rodents by
hypophysectomy Engle™ also found that chorionic gonado-
trophin 1s present m abundance in the maternal arculation
from the seventh week to the minth month of fetal life,
when descent ol the testts normally takes place Endogenous
gonadatrophic hormone 1 tound 1n the urine of boys
appreciable quantties beginning at age 10, and increasing
through puberty and adolescence This coincides with the
Iarge maxdence of spontaneous descent noted at this age *
Clinically, Schapiro™ - first applied this theory to the treat-
ment of boys with nondescent, reporung tavorable results.
This was followed by many enthusiastic papers reporting
a high ncidence of testicular descent following the admims-
tration of the hormone We® have observed that the fetal
and newborn testis displays unusual development because
of maternal gonadotrophic hormones, and 1t 15 at ths time
that descent normally occurs
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Inherent Descont Factor

It is possible that there is some factor inherent in the
developing testis that encourages and controls its descent,
In hibernating animals such as the woeodchuck, hedgehog,
marmot, and mole, the testes are withdrawn into the abdo-
men during the winter and redescend during the mating
season. The germinal cpithelum awophies during the
peniod of withdrawal and regenerates with recarring des-
cent 3

These observatians demonstrate that the testis has an
wherent ability to respond either to external stimulants,
such as changes in season, or to internal stimulation such as
that brought about by variations in the quantity of gonado-
traphin secretion Ou the other hand, Marting substi-
tuting parafin for the ingumal testis, observed thot the
administranion of chorionic gonadotrophin cansed its des.
cent also This expermment supported the theory that the
tesucular mass 15 moved along the mgunal canal by a
mechanism which is totally independent of its own function
It is difficult to understand these results, in that one wauld
expect that further migration of the substituted paraffin
swould be hampered by sear ussue resulting from the exper-
mental surgery

In stunmary, there appears to be a muluplicity of factors
playmg a role 1 the normal descent of the tesas. The essen-
ual elements comprise a normal testis, an adequate amoum
of maternal choromc gonadotrophimn, and a structurally
normal mgumnal canal and scrotum If any of these factors
15 absent or abnormal, descent mto the surotum does not
acenr
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fibers, following the dcvcloping processus vaginalis, are not
artached 1o the scrotal wall and thus play no active role
in the descent of the testis He found that the gubernaculum
is attached distally to the fascias of the scrotum which are
not unmovable structures and cannot therefor act as an
anchor. Wells and State® showed experimentally in rats that
even if the gubernaculum were severed, descent occurred
in three-quarters of the animals, and Vanverts® demon-
strated an absence of fixation by the gubernaculum jn many
normally descended testes,

Endocrine Aspects

It §s now generally accepted that the gonadotrophic hor-
mones play a part m providing the stimulus for testicular
mugration Engle's’ experiments with immature macaques
demonstrated such a definite hormenal influence on the
descent of the tests. This was supported by the work of
Lombard® with the marmot, who arrived at similar con-
clustons. Rost!* prevented testicular descent in rodents by
hypophysectomy. Engle” also found that chorionic gonado-
trophin 15 present i abundance in the maternal circulation
from the seventh week to the ninth month of fetal life.
when descent of the testis normally takes place. Endogenous
gonadotrophic hormone s found n the urine of boys in
appreciable quanuties beginning at age 10, and increasmg
through puberty and adolescence This coincides with the
large mcidence of spontaneous descent noted at this age *
Climeally, Schapiro'® firet applied this theory to the treat-
ment of boys with nondescent, reporting favorable resufts
This was followed by many enthiusiastic papers reporting
ahigh mcidence of testicular descent following the adminis-
tratton of the hormone \We® have observed that the fetal
and newborn testis displays unusual development because
of maternal gonadotrophic hormones, and 1t s at thyy ume
that descent normally occurs
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lnherent Descent Factar

It is possible that there is some factor inherent in the
developing testis that encourages and controls its descent.
In hibernating animals such as the woodchuck, hedgehog,
marmot, and mole, the testes are withdrawn into the abdo-
men during the winter and redescend during the mating
season. The germinal epithelium atrophies during the
period of withdrawal and regenerates with recurring des-
cent.13 18

These observations demoustrate that the testis has an
inherent ability to respond cither to external stimulants,
such as changes in season, or to internal stimulation such as
that brought about by variations in the quantity of gonado-
trophin secretion. On the other hand, Martins,* substi-
tuting paraffin for the inguinal testis, observed that the
administration of chononic gonadotrophin caused its des-
cent also This experiment supported the theory that the
testicular mass is moved along the mgumal canal by a
mechanism which 1s totally independent of 1ts own function
It is difficult to understand these results, 1n that one would
expect that further migration of the substituted paraffin
would be hampered by scar tissuc resulting from the expen-
mental surgery

In summary there appears to be a multiplicity of factors
playing a role in the normal descent of the testis The essen-
tial elements comprise a normal testis, an adequate amount
of maternal chorionic gonadotrophin, and a structurally
normal inguinal canal and scrotum 1f any of these factors
15 absent or abnormal, descent mto the scrotum does not
accur
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1. Abnormalitics of the cremaster muscle
2. Abnormalitics of the processus vaginalis testis
E. Gubernaculum:
1. Absence
2. Faulty insertion
F. Pathway:
1. Abnormalities of the inguinal canal
2. Abnormalities of the inguinal rings
3. Abnormalities of the scrotum
IL. Testicular deficiency
A Endocrine:
1. Hypopituitarism—sccondary hypogenadism
2. Primary hypoganadism
B. Genetic or familial
C. Intersexuality

Mechanical Abnormalities Interfering with Narmal Descent

INTRA-ABDOMINAL TACTORS

Intraabdomnal factors for the most part originate pre-
natally. They include mesorchial deficiencies, peritoncnl
adhesions, and abnormal intrauterine positions of the fetus

Abnormalities of the mesorchium causing testicular non-
descent have been described by Eccles™ He observed that
a long mesorchium results i farlure of the testis to engage
the ostium of the processus vaginalis, so that the testis hangs
freely in the abdommal cavity as an intraperitoneal organ.
Peritoneal adhestons have also been histed as a common
cause of testicular retention '**% Such adhesions are al-
legedly caused by peritonitis occurring early in postembry-
onic Iife An abnormal position of the fetus in utero—such
as abnormal flexion of the thigh—is said to compress the
inguinal canal and thus to prevent testicular descent.* 5

Such theories may be acceptable for an occasional case
of cryptorchism but they are obviously madequate as expla-
nation for testicular nondescent m many cryptorchid netw-
borns who appear otherwise normal. Evidence of prenatal
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Many theories have been proposed to explain the failure
of testicular descent, each appears to have some mert, but
no single one covers every sitwanzon. Tywo major divisions
may be established. (I} mechanical abnormalities interfer-
mg with the transport of an otherwise normal testis; and
(1) tesucular deficiency—either primary or sccondary
hypogonadism—resulung in cither a lack of impetus to
descend or a failure of the hypoplastic testis to respond to
a normal unpetus

Classification

These magor divisions may be subdivided as follows:
1 Mechanical abnormalities
A. Intra-abdominal:

1

Deficiencies or abnormalities of the mesorchinm

2. Pentoneal adhesions
3 Obstiuction to passage caused by abnormal

B

1

2

mtrauterine position of fetus

Spermatic cord

Short spermatic blood svessels
Short vas deferens

C. Testis

1

2.

Structural anomahies of the testis
Abnormalities of the epididymss

D. Covertngs of the spermatic cord and testis

14



Etiology 17

the testis and efudidymus, and hermaphioditism preclude
normal descent.

COVERINGS OF THE SPLRMATIC CORD

Thickeming of the cremaster fibers which thus form
adhesive bands has been described as a cause of retention of
the testis. Kurtzahn®™ found it the most prevalent cause for
retention in his report of 118 orchiopexies. Moore and
Tapper™ have also attached great importance to this
cremasteric anomaly. Scbileau and Descomps™ attribute
failure of descent to a lack of elasticity of the cremaster
muscle fibers. Campbell' stresses cremasieric hyperactivety
as a cause of nondescent. Stefko,* finding high mncidence of
nondescent among starving children, atirtbuted chis to 2
short cremaster muscle which was merely part of the incom-
plete developmtent of the abdominal musculature. This
was substantiated by de Campos,® who found that testicular
retention was much more common among undernourished
children. Experimentally, Manmng® observed that animals
fed a diet deficient in biotin were uniformly the victims
of cryptorchism. Lewis® has shown that section of the
genitofernoral nerve which innervates the cremaster muscle
results in testicular nondescent 1n rats, and has postulated
that the cremaster muscle draws the testis through the
inguinal canal into the scrotum

ABNORMALITIES OF THE PROCESSUS VAGINALIS TESTIS

As stated m Chapter I1, the development of the processus
vaginalis and its descent into the scrotum occurs independ-
ent of and generally precedes, testtcular descent. Failure
of development of the processus vaginalis is accompanied
by testicular retention and 1ts aberrant extension results
in ectopia testts Failure of obliteration of the processus
vaginalis results in congenital herma
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peritonitis is rarely observed in cryptorchids, and abnormal
fetal positions would not account for postnatal failure of
testicular descent.

SHORT SPERMATIC CORD

Some observers believe that many cases of nondescent are
caused by inadequate length of the several structures of the
spermatic cord. Biidinger™ observed that the vas deferens
1s always long enough but that the spermatic vessels, par-
ticularly the internal spermatic artery, are too short for
complete descent. This theory is popular and frequently
appears in the literature.®?* However, Bramann® reported a
case in which the shortness of the vas deferens appeared to
be the sole cause for the incomplete descent Basilico* never
observed short spermatic blood vessels, but did find a short
vas deferens which required careful dissection. Others have
stated that clasticity of the vas deferens 1s the cause of
testricular retraction and nondescent **

Our own observations, coupled with those of surgcons of
great experience with orchiopexy, are in accord with the
supposition that a short meernal spermatic artery often pre-
vents testicular descent This accounts for the difficulty
encountered in obtaimng sufficient cord length for the
proper placement of the testis at the bottom of the scrotum,
but does not remove responsibility from the testis per se
There is a generally recognized biologic axiom that an
organ develops as adequate a blood supply as it requires
In other words, 1t 1s not the fault of the artery but the fault
of the testrs which, by s failure to descend, makes no
demands for clongation on the mternal spermatic artery

STRUCTURAL ANOMALIES OF THE TESTIS

Congenital abnormalittes of the testis and cpididymus
have been cited as a cause of testicular retention These
findings are rare and are for the most part tra-abdomunal.
Defeets such as fusion of both testicles, farlure of union of
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gubernacalum may be desdated in it cowse and may be-
come lodged in one of the many pouches described by
McGregor, such as the supetficial ring pouck, the scrotal
pouch, the perment pouch, or the erural pouch. In all of his
tases of oryptorchism and ectopia he observed either an
absence of the third ingaina) ring or the presence of fascinl
pockets and ridges which then trapped the tests, preyenting
further descent. McGregor's theory appears aceeptable for
those undescended testes which have passed beyond the
external inguinal ring but wlich have elther stopped short
of the serotum or have been directed mto other channels,
However, the theory does not tde mto account those testes
which are miraabdomumal or intracanalicular.

Browne™ described an smgwinal pouch which lies super-
ficial to the external oblique fascra, forming a bed for 8o
per cent of the undescended testes which he observed.
Basttice® concluded that too catly closure of the fascial
planes 1 the mgumal canal played an moportant role 1
causing nondescent. Meyer™ and Lazarus and Marks® sug-
gested malfos mutions of the scrotal sac as a cansatave factor.
Campbell™ thinks that in some mstances the testis 15 of
greater size than the ingumal canal, and Wells and Stage™
believe thar a small external ingumal ring is occasionally
the sole explanation for a canabicular tests

Testicular Daficiency

The supposition that farture of descent 13 caused by an
mherent fault w the tests or any of the other glands of
mternal secretion by been in the foreground for a long
wme Hunter™ belicsed that the undescended testis s an
unperfect organ and that w therefore does not mgrate in
a normal smanner Many others, including Bland-Sutton,?
Gnifiths.** Coley.™ Uffredwrzs,® and Schinz and Slotopol-
sha** have also cancluded that the primary cause of crypt-
otchism bies 1 the tests atself Anvray® states thas nonde-
scenit 15 due o an arrest of deselopment of the testicufar
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GUBERNACULUM

The discovery of the gubernaculum by Albrect von
Haller* in 1749, led to considerable controversy concerning
its role in the descent of the testis Eberth? concluded that
shortening of the gubernaculum caused testicular descent.
Following this report, many observers enthusiastically ac-
cepted this theory. However, many instances of normal
testicular descent in the absence of a gubernaculum have
been described. Authors such as Rost,* Bailey,® Wells and
State,” and Cabot™ believe that the gubernaculum does not
play an active role 1n the descent of the testis They cite
the fact that the gubernaculum is attached distally to the
fascias of the scrotum, which are not fixed structures, and
that 1ts shortening could just as well pull the scrotal fascras
upward as promote testicular descent.

Lockwood™ described five gubernacular tails which term-
nate in the scrotum at the pubic bone, in the perineum, m
the femoral and superficial mnguinal arcas, and cited thesc
as a cause for ectopra. Bishop® confirmed Lockwood’s investi-
gation, demonstrating well-formed gubernacular strands
leading the cctopic testis to its deviated positon Others
such as Fisendrath,”* Thompson and Heckel,® and Bevan®
fall 1n line with this concept

ANOMALILS OF THL PATHWAY

McGregor* was unable to demonstrate such subdrvisions
of the gubernaculum, stating that nondescent and ectopia
can be cxplained by other anatomic abnormalities He
described an ortfice i the ngunal regton which be termed
the third igunal ring This ring 1s distal to the external
mnguinal rmg and serves as the entrance to the scrotal
tunnel 1f 1t 15 absent or underdeveloped, the gubernaculum
which guides the testis n its descent fails to make 'funhcr
progress, becomes adherent to the surroundmg fascias, and
remams only pnrtmlly descended On the other hand, the
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ninth week of gestation and continues at the high level for
the remainder of the pregnanty. Testicular descent fails 10
occur before the ninth month probably because the testis
has not reached a phase of maturation sufficient for response
to the gonadotrophin stimulation

Some investigators have concluded that 2 marked decrease
ar lack of the hormone—hy pogonadotrephism—is the causa-
tive agent m nondescent, and Dor{f® wried unsuccessfully
to isolate an antihonmone to account for eryptorchism.
Testcnlar nondescent does of course occur as part of endo-
crinopathies such as hypogonadism, hypoptuitarism, hypo-
thyrordism, and lypoadrenalism

Familiof Influences

Nondescent is occastonally famuhial. Rhodes*? reported
three cases of undescended testes m one family. Brimble-
Combe” reported bilateral cryptorchism in three brothers.
Corbus and O'Connor™ reported a family of six brothers,
four of whom showed untlateral nondescent while the re-
maiming two were bilateral cryptorchids Caucei’™ observed
an hereditary influence twice wm bilateral cases and six
ames s unilateral cryptorchism We have observed unilat-
eral eryptorchusm in a father and his two sons. In each
wistance the anomaly svas left-sided

intersexuality

Cryptorchisi may actually be 2 manifestation of a devel-
opmental anomaly akin to hermaphrodstism  During the
third month of intrauterine development a mesenchymal
bridge, known as the hgamentum latum. is observed con-
necting the caudal ends of the gonads. In normal develop-
ment this bridge persists iy the female b atrophies
completely i the male, chus permiting the testes to descend
o the scrotum  If the bridge persists, descent s 1mpos-
sible > % This type of developmental anomaly is rare
Only a few cases have been reported
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apparatus which includes, in addition to the testis, the
structures of the cord, the inguinal canal, and the scrotum.
Lombard® concluded that failure of descent is an accentu-
ated manifestation of a neurohormonal disturbance. Robin-
son and Engle* refer to undescended testes with inherent
congenital defects and Sohval® found dysgenesis in about
one-half of the nonscrotal testes. We' have described un-
descended testes with lesions of the seminiferous tubules
similar to those observed in pre-adolescent hypogomadism,
and have emphasized the fact that such undescended testes
can keep pace with the normal only as long as they remain
quiescent. As soon as gonadotrophin stimulation (either
endogenous or exogenous) is initiated, or as soon as the
testis is placed (by orchiopexy) in a position favoring its
development, the mherent spermatogenic deficiency mani-
fests itself.

Endocrine Imbalance

The discovery of the close relationship! between the an-
terior lobe of the pituitary gland and the testis focused
attention to the pituntary as a cause for nondescent. Soon
afterward came the report of Schapiro® showing testicular
descent in boys following the admmistration of an anterior
pituitary-ike hormone derived from the urine of pregnant
women, chorionmie gonadotrophin This was followed by
many chinical papers reporung similar good results Ob
servers such as Winterstemn,™ Lombard,® Waugh and
Thompson,* and Guimardes® stated that nondescent is
for the most part caused by hormonal imbalance As support
for their theory they not only ated the good results that
followed hormone admimistration but pomted to the fact
that testicular descent occurs spontancously durmg two
pcnods of high gonadotrophin concentration n the circula-
tion—t.e , during the last month of fetal development and
at puberty Chorionic gonadotrophin exists m hugh concen-
tration m the maternal circulation from the seventh or
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ninth week of gestation and continues at the high level for
the remainder of the pregnancy. Testicular descent fails to
oceur before the ninth month probably because the testis
I not reached a phase of maturation sufficient for response
to the gonadotrophin stimufation.

Sowe investigators have concluded that a marked decrease
or lack of the hormone—hy pogonadotrophism—is the causa-
tive agent in nondescent, and Dorff wied unsuccessfully
to ssolate an antihormone to account for eryptorchism
Testicular nondescent does of course occur as part of endo-
crinapathues such as hypogonadism, hypopitwatarism, hypo-
thyrordism, and hypoadrenalism

familial Influences

Nondescent 15 occasionally familial Rhodes* reported
thiree cases of undescended testes in one family, Brimble-
Combe® reported bilateral cryptorchusm in three brothers.
Corbus and (Connor™ yeported a famuly of six brothers,
four of whom showed umlateral nondescent while the re-
maining two were bilateral cryprorchids. Caucer™ observed
an hereditary influence twice in bilateral cases and six
tamnes 1 wolateral cryprorclusm We have observed unilat
eral cryprorchism m a father and his two sons. In each
wstance the anomaly was lefesided

intersexuctity

Cryprorchism may actually be a manifestation of a devel-
opmental anomaly akin 1o hermaphroditism  During the
third month of intrauterine development a mesenthymal
bridge, hnown as the ligamentam latum, is observed con-
necting the caudal ends of the gonads. In normal develop-
ment thi bridge persiss m the femele but atrophies
completely in the male. thus permutung the testes o descend
mio the scrotum If the bridge persists, descent 15 1mpos-
sble ##14 This type of developmental anomaly 15 rare
Only a few cases have been reported
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apparatus which includes, in addition to the testis, the
structures of the cord, the inguinal canal, and the scrotum,
Lombard® concluded that failure of descent is an accentu.
ated manifestation of a neurohormonal disturbance. Robin-
son and Engle” refer to undescended testes with inherent
congenital defects and Sohval®® found dysgenesis in about
one-half of the nonscrotal testes We' have described un-
descended testes with lesions of the seminiferous tubules
similar to those observed in pre-adolescent hypogonadism,
and have emphasized the fact that such undescended testes
can keep pace with the normal only as long as they remain
quiescent, As soon as gonadotrophin stimulation (either
endogenous or exogenous) is initiated, or as soon as the
testis is placed (by orchiopexy) in a position favoring its
development, the mherent spermatogenic deficiency mani-
fests aself.

Endocrine Imbalance

The discovery of the close relationship! between the an-
terior lobe of the prtuitary gland and the testis focused
attention to the pituitary as a cause for nondescent. Soon
afterward came the report of Schapiro** showing testicular
descent in boys following the administration of an anterior
pituttary-like hormone derived from the urine of pregnant
women, choriomic gonadotrophin  This was followed by
many clmical papers reportng sumlar good results Ob-
servers such as Wnterstein,” Lombard,™ Waugh and
Thompson,** and Guimaries® stated that nondescent
for the most part caused by hormonal imbalance As support
for their theory they not only cited the good results that
followed hormone adnnmstration but pointed to the fact
that testicular descent occurs spontancously during two
periods of high gonadotrophmn concentration in the circula-
Lion—1 ¢ , during the last month of fetal development and
at puberty Chortonic gonadotrophin exists in high concen-

tration in the maternal arculatron from the seventh or
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mnth week of gestation and continues at the high level for
the remainders of the pregnancy. Testicular descent fails to
occur before the ninth month probably because the testis
has not reached a phase of maturation sufficient for response
to the gonadotrophin stimulation.

Some investigators have concluded that a marked decrease
or lack of the hormone—ny pogonadotrofhism—is the causa-
tive agent in nondescent, and Dorfl® tried unsuccessfully
to isolate an antihormone to account for cryptorchism.
Testicular nondescent dogs of course occur as part of endo-
crinopathies such as hypogonadism, hypopituitarism, hypo-
thyroudism, and hypoadrenalism.

Familial Influences

Nondescent is occasionally familial Rhodes* reported
three cases of undescended testes 1n one family. Brimble-
Combe® reported bilateral cryptorchism in three brothers.
Corbus and O'Connor'® reported a family of six brothers,
four of whom showed unilateral nondescent while the re-
matning two were bilateral cryptorchids Cauccr'* observed
an hereditary influence twice in bilateral cases and six
times in unilateral cryptorchism. We have observed umilac-
eral cryptorchism in a father and his two sons. In each
mstance the anomaly was leftsided.

Intersexuality

Cryptorchism may actually be a manifestation of a devel-
opmental anomaly akin to hermaphroditism. During the
third month of intrauterine development a mesenchymal
bridge, known as the ligamentum latum, 1s observed con-
necting the caudal ends of the gonads. In normal develop-
ment this bridge persists 1n the female but atrophies
completely in the male, thus permitting the testes to descend
mio the scrotum. If the bridge persists, descent 15 1mpos-
sible 224147 This type of developmental anomaly 1s rare.
Only a few cases have been reported
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SUMMARY

In summary, in the absence of an obvious cndocrinopathy,
two major causes of testicular retention are listed by most
authors, They are either mechanical deterrents to descent
or an inherem incapacity of the testis to respond to normal
stimuli. Of the mechancal factors, abnormalities of the
gubernacutum, which were at one tme considered of prime
significance, are no longer stressed except to explain the
mechanism of ectopic descent. Fatlure of normal develop-
ment of the tests, particularly its blood supply. appears
1o be 2 more acceptable explanation in view of the fact that
a short internal spermatic artery is so frequently the oaly
deterrent to descent discovered at orchiopexy Cremasteric
spasticity and actual muscular hypertrophy may be im-
portant etiologically, inastnuch as so many cases of pscudo-
eryptorchism result from it, The role of inhereny testicular
deficiency, vague as this term is, grows in fmportance with
the disclosures of tesucular biopsy It is our opinjon that a
considerable number of mstances of cryptorchism are caused
by a lack of capaaity of the testis to respond to normal
gonadotrophic stmulation Some cases of cryptorchism are
obviously the result of endocrine dystunction, but che num-
ber of such instances s relatively small (less than 15 per
cent m our series).
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SUMMARY

In summary, in the absence of an obvious endocrinopathy,
two major causes of testicular retention are listed by most
authors. They are either mechanical deterrents to descent
or an inherent incapacity of the testis to respond 10 normal
stimuli. OF the mechanical factors, abnormaliies of the
gubernaculum, which were at one time considered of primc
significance, are no longer stressed except to explain the
mechanism of ectopic descent. Failure of normal develop-
ment of the testis, particularly its blood supply, appears
10 be 2 more acceptable explanation in view of the fact that
a short mternal spermatic artery 15 so frequently the only
deterrent to descent discovered at orchiopexy Cremasteric
spasticity and actual muscular hypertrophy may be im-
portant etiologtcally, masmuch as so many cases of pscuzlo-
cryptorchism result from it. The role of inherent testicular
deficiency, vague as this term is, grows in importance with
the disclosures of testicular biopsy. It 15 our opinion that a
considerable number of mstances of cryptorchism are caused
by a lack of capaaty of the tests to respond to normal
gonadotrophic stunulation Some cases of cryptorchism are
obviowsly the result of endocrme dysfunction, but the num-
ber of such mstances 1s relatively small (less than 15 per
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chapter IV
PATHOLOGY

The discussion of the effects of nondescent on the testis
may be thvided mto three sections: (1) histologte appear-
ance, {2) developmental potential, and (3} functional capac-
ity.

HISTOLOGIC APPEARANCE

The hterature contains a vanety of descripnions of the
histologic appearance of the undescended tesus, most of
them based on a study of testes either removed surgically or
obtamed at antopsy. The majonty of these reporis are of
adult testes which had been brought into the scrotum at
various ages or had been left undisturbed i thenr unde-
scended pontion Inasmuch as many of these descriptions
reveal a lack of complete familiarity with the prepuberal
testis, we concluded carly 1n our study that a reevaluation of
the histalogic appearance of the normal tesus from barth
through adolescence was in order Only with the establish-
ment of accuraie normal suandards could the pathologic
aberration be more fully understood

Yesticular Biopsy

These studies were carried out through the medium of
testicular biopsy Its introduction opened a totally new
avenue of approach to the problem of testicular growth and
development as well as mnfertihity In the chald, observation

2
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chapter IV
PATHOLOGY

The discussion of the effects of nondescent on the testis
may be dsvided into three sections: (1) lustologic appear-
ance, (2) developmental potential, and (3) functional capre-
ity.

HISTOLOGIC APPEARANCE

The literature contamns a vanety of descripnons of the
hustologic appearance of the undescended testss, most of
them based on a sty of testes either removed surgically or
obtamned at autopsy The majority of these reports are of
adult testes which had been brought mto the scrotum at
various ages or had been left undisturbed in therr unde-
scended posstion Inasmuch as many of these descriptions
reveal a lack of complete familiarity with the prepuberal
testis, we concluded early in our study that a reevaluanon of
the histologic appearance of the normal testis from birth
through adolescence was mn order. Only wuth the establish-
ment of accurate normal standards could the pathologic
aberration be more fully understood.

Testicular Biopsy
These studies were carried out through the medium of
testicular bropsy  Its antroduction opened 2 totally new
avenue of approach to the problem of testicular growth and
development as well as inferthty In the child, observation
14
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of the histologic changes which occur with increasing age
permits establishment of normal standards. Similar studies
of the undescended testis affords histologic pictures for
comparison with these standards. In the adult, the in-
formation gained by the study of the testicular histology
yields an accurate picture of the state of spermatogenic
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FIG 1 Biopsy ol normal tesus of boy aged y Lwuen formanon
1s complete, the cells imng the basement membrane A few of the
cells are defmitely adentufiable as spermatogonia No Leydig cells
are abserved

preservation  In imstances of markedly reduced sperm
concentration, mn the absence of an obstructive lesion, tes-
ticular buopsy offers an acceptable method of correlation
with semen findings. This 15 especially true in instances of
markedly reduced lferulity If the ferulity is only very
slightly depressed, tesucular biopsy may fail to reveal a
diagnostic Jesion. For mstance, men with sperm counts of
20 mullion or more per cubie centumeter generally yield
biopsy specimens which are quite comparable to those with
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higher sperm concentrations. In this connection it is in-
teresting to note that, as a result of a large series of semen
examinations. MacLeod (37) conelnded that the low lunit
of normal fertihity is 2o million per cubic centimeter rather
than the previously accepted figure of 6o million per cubic
centimeter. The objection that has been offered in regard
to the reliability of testicular biopsy—that the small speci-
men removed at biopsy is not necessarily representarive of

T
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FIG 2 Bropsy of normal testts of boy aged 5 There 15 shight
wcrease w size of the tubules and a larger proportion of cells have
a typical spermatogonial appearance, but m general the picture 15
quite smilar (o the gyearold tesus of Fig 1 No Leydiy cells are
observed

the entire testis~—is not borne out by exammation of mul-
tiple sections, which generally show remarkable uniformity
Normal Testis

Our stady has formulated three phases m the devclop-
ment of the normal chsld testis
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1. Static phase: from birth to age 4 (Fig.1).

The tubules are small, averaging 66 microns in diameter.
They are compactly filled with small, undifferentiated cu-
boidal cells, a few of which may in the latter part of the
phase be identified as spermatogonia. Lumen formation
appears. Some of the cells are probably Sertoli cells. Leydig
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FIG 3 Biopsy of normal testis of boy aged 10 The tubules are

ly larger Spermatog in mitosis as well as primary sper-

matocytes are observed The mtertubular tissue 15 more abundant
with groups of Levdig cells interspersed

cells are present between the tubules in the newborn infant
as a result of maternal gonadotrophin, but disappear soon
afterward They cannot be identified m a child aged 314
weceks
2 Growth phase ages 510 9 (Fig. 2)

During this period the tubules gradually increase in size,
reaching an average diameter of 78 mm Tortuosity appears
and lumen formation increases, there is also a more orderly
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arrangement of the cells which now line the basement mem-
brane. These cells are now definitely identifinbie as sperma-
togonia and Sertoli cells Leycig cells are not present

3. Developmental or maturation phase: age 10 1o puberty.
At age 10 a relatively abrupt change oceurs, for mitotic
figures appear in the spermatogonia and later primary
spermatocytes ate scen (Fig. g). At age tv secondary
spermatacytes are observed, and spermatids are numerous

\ "t !
Q “Iad ‘!/‘l, .ws( "’: ,.u;"/"-
“1-4"._‘.".3; t S PLN

FIG ¢ Biopy of unrmal tesus of hoy aged 12 (prepuberal) Thc
tubndes are awummg the appearance ol the mature adult tesus
Spurmatogoma, pronary and sccondary spermatocytes, and cven
spermiatids are observed Leydhg cells are casily wdentihiable in the
atertubular spaces

avage a2 (Fig 4) Leydig cells first appear in the inter-
tubnlar spaces at age 10 as a vesult of endogenons gonado-
trophin secretion.



32 CRYPTORCHISM

Undescended Testis

REVIEW OF LITERATURE

As stated above, most of the descriptions of the unde-
scended testis are based either on autopsy material or on
testes which have been removed surgically. A variety of
degenerative changes have been reported, mcluding reduc-
tion in quantity or disappearance of all the seminiferous
epithelium except the Sertoli cclls. When present, the
spermatogenic cells are described as showing marked varia-
tions from normal, such as irregular shape and poor staining
quality. Variable amounts of hyalinzation and sclerosis of
the membrana propria are reported, occasionally so ad-
vanced:as to obliterate the lumen completely. The intersti-
tial cells of Leydig are either notably unaffected or are often
so hyperplastic that they have been considered by some as
the source of malignancy.

“The few descriptions of the prepubertal undescended
testis are not as untform. Some mvestigators®®' have
observed no deviation from the normal testis Others'™**
have desciibed lesions varying from mild mcrease in the
pentubular connective tissue to hyalimization and sclerosis
of the membrana propria. Similarly, while some observers
have found no impairment of growth of the seminiferous
epithelium, others have described developmental and
degenerative changes varymng from shight reduction of the
number of epithelial cells to complete disappearance of all
germmnal epithelium McGlannan® describes three types ot
undescended testes The first 1s a small atrophic testis assoct-
ated with imperfect development of the gental organs, the
second presents the picture of a normal nfanale testis
which fails to develop 1nto the adult type, and the third 15
one which develops normally at puberty but which under-
goes senile changes very early unless 1t 15 brought mto ats

norma] poSlllOn in lllE scrotum
In addition, attempts are made to correlate the degencera-
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tive changes with the age of the child and with the degree
of nondescent. Cooper,® for instance, found a defini
correlation with both facters, The younger the child and
the further the testis had descended, the more closely did it
resemble the normal testis. Along the same line, Pace®
observed progressve deterioration of the nonscrowal testis
with increasing years.

Fhe vecent literature based on testicular biopsy has taken
advantage of our increased hnowledge of the normal testis
at a given age so that even minor abberrations from the
normal can be readily detected. As a resuli, our concepts
with regard to the age at which degenerative changes begin
have changed considerably.

Robinson and Engle*® found that the undescended testis
keeps pace with its normally descended mate onty until age
5, thereafter showing retardation of development. They
speak of undescended testes as having “inherent congenital
defects” but do not elaborate on 1. Nelson* came to 2
siomiar conclusion, setting the age himit at 6 or 4 rather than
5 He stated thae after age 6 the seminiferous tubules of the
undescended testis show fewer germ cells than are found in
the scrotal testis of the same age With increasing age he
noted a lag i wbular growth, further reduction in the
number of spermatogonia, and thickening of the perstubular
connective ussue Leydig- and Sertoh-cell differentintion
remains nnaffected Finally, Nebson stressed the facr that
simitar degenerative changes are scen m scrotal testes and
that they are then considered to be "testicular defects of a
constuutional nature.”

Sohval® noted dysgenests in one-half of the cryptorchid
testes which he studied, stating that thus may be the cause
rather than the result of the nondescent He deseribed three
types of dysgenesis and Imd great stress on the persistence
of tubular immaturity as an index of congenital deficiency.

In some nstances, however, there is no evidence of tes-
teular dysgenesss In such cases the immical extraserotal
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environment alone may be responsible for the decrease in
number or quality of the spermatogenic elements Sniffen™
finds “no clearcut morphological difference between the
undescended testis and the scrotal gland” before puberty
but adds that the structures are smaller, the germ cells less
numerous, and that the nuclei show a lag in maturation.

AUTHOR’S OBSERVATIONS

Our own conclusions on the histologic pattern of the
undescended testis are based on a study of 45 bilateral
biopsies performed on 3o patients. A bilateral biopsy was
done on each boy at the time of orchiopexy and was re-
peated 6 months to 4 years later 1 12 instances. Three of
the patients each had 3 biopsies In case of unilateral crypt-
orchism, without evidence of hypogonadism, the normally
descended testis was regarded as a control. In bilateral
cryptorchism, the standards of the normal testis prcvxously
described by us were used as a control.

Age at Which Degenerative Changes dre First Qbserved.
A part of our report® describing the normal testis of child-
hood also included our findings on cryptorchism, in which
we stated that there were no recognizable changes in the
undescended testis prior to age 10, Nelson's*® report sug-
gesting age 6 or 7 had alrcady been published and, when
Robinson and Engle's® data appeared, suggesting age 5 as
the upper limit of safety, we paused to re-cxamine our
material By this tme, however, additional data on the
undescended testis, particularly n the 7-to-g-year-old group.
had become available to us Re-examination of our material
has not altered our oniginal conclusions

We have observed testicular dysgenesis m about 2o per
cent of our cases (vtde mfra), but have been unable to find
any sustained difference between the histologic appearance
of the scrotal testis and of the undescended testis up to and
mcluding age 9 in the other 8o per cent At this age, the
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only intratubular cells present are spermatogonia and
Sertoli cells, and these are similar in number and staining
quatity for both scrotal and undescended testes (Fig. 5). In
a few instances, in the 8-o-g-year-old group, we did note a
slight thickening of the membrana propria but these
changes tvere not constant,
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FIG 5 Undescended testis of boy aged g, biopsied during orchio-
pexy The whbules we remarkably well presenved, contamning
spermatogoma and Sertolt cells Leydig cells are absent There s

no discermble histologic distinction between the mgwinal testis and
1 normal scrotal mate
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Howeser, atr age 10, when the serotal testis begins to
mature, as evidenced by the presence of both spermatogonial
nucier in mutosis and primary spermatocytes, the difference
between the scrotal and the undescended testis 1s unmistak-
able In the latter, the hustologic picture from age 10 onward
shows only minimal cellular development or even actual
retrogresston. Thichening of the membrana propria and

pertubular  fibrosis become promment  However, the
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Sertoli and Leydig cells remain unaltered

Atages 11 and 19, the distinction between the scrotal and
the undescended testis is cven more marked. An increasing
number of the tubules become shrunken and fibrotic while
their cellular content appears to diminish (Fig. 6).
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FIG 6 Undescended testis of boy aged 11, biopsied during or-
cluopesy The tubules ate small, shightly fibrotc, and fail to show
the maturation usually seen at thus age Pcrtubular fibrosts 1
evident The Leydig cells appear normal.

At puberty and beyond, the number of spermatogonia
in the tubules decreases unul, ultimately, only Sertoh cells
remain In many instances the size of the tubule, growth of
which 1s most probably dependent on the presence of male
sex hormone, continues to 1ncrease although the increase
does not measure up to that of its scrotal mate As a result
there is an apparent rather than an actual reduction 1n its
cellular content (Fig. 7) The appearance of the Leydig
cells remains the same for both testes.

The histologic picture presented above refers to those
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undescended testes which, we believe, are inhkerently nor-
mal, suffering only from their inimical environment, It
does not include those testes which have failed to descend
becawse of an cndocrinopathy or becanse of primary
hypoplasia. In instances of hypopituitarism the testis lags

FIG 7 Undescended testis of boy aged 13 {sexually mature),
tropsied duning orclnopesy The tubules are larger than these of
Fig 6, but sclerotic Only Sertol cells are observed within the
lumen Peritubular fibrosss s adianced. There s consderable
edema from the yecent unproductne admimstsition of 20,000 11
of chortonie gonadotraphin The Leydig cells are normal

in development because of a lach of gonadotrophin stimula-
uon and, m the early stages, presents the appearance of
normal testss of a younger age group (Fig. 8) . Such testes
wmay desclop normally of they descend spontaneously before
age 10, or if they are brough:t down by gonadotrophin
adnunsstration, but umlergo degenerative changes if they
remam undescended

in cases of primary hypoplasia the undescended testis
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Sertoli and Leydig cells remain unaltered,

At ages 11 and 12, the distinction between the scrotal and
the undescended testis is even more marked. An increasing
number of the tubules become shrunken and fibrotic while
their cellular content appears to dimimsh (Fig. 6).
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FIG [’ Undescended testis of boy aged 11, ropsied dunng or

chiopexy ‘Lhe tubules are small, shightly fibrotic, and fail to show

the maturapon usually seen at this age Peritubular fibrosis 15

evident The Leydig cells appear normal

At puberty and beyond. the number of spermatogoma
in the tubules decreases until, ultmately, only Sertoh cells
remain. In many instances the swze of the tubule, growth of
which is most probably dependent on the presence of male
sex hormone, continues to increase although the mcrease
does not measure up to that of its scrotal mate As a result
there is an apparent rather than an actual reduction n 1ts
cellular content (Fig 7) The appearance of the Leydig
cells remains the same for boths testes

The histologic picture presented above refers to those
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also explain the discrepancy between the age Himit at which
degenerative changes of the undescended testis are said to
begin: Robinson and Engel, 5 to § years, Nelson, 7 yeats,
and our own figures of g 10 10 years

TAY

FIG g Umdescended testes of bay aged g biopsied duting or
chitopexy Grossly 1t 1s about hall notmal size The tubules ave small
and are compactly fitled with undifferentiated cells The intertubular
apace 15 part occupied by fibroblasts Leydig cells are not seen
Interspersed amtong these wmbules are small slends of relanely
noymal (gyear-old) bules Thas pcture 15 typical of primary tesue-
ular dysplasia

The description of the testss ar varymg periods following
orctuopexy rightly belongs under the heading of results of
treacment and will therefore be presened m jts proper
place.

Posittiun of Undescended Testis with Respect to the
Degree of Degeneration In our experience the relative
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presents a picture of dysgenesis which is discernible even
before age 10, and which we have previously described as
evidence of preadolescent hypogonadism (Fig. g). Even a
small histologic section of such testicular tissue usually
presents two distinct pictures: one arca shows tubules of

P r G Pt 2 -— v .
= .Q__}‘fg.".:.'.’;,,_,.*«'..:;"..-‘ L3RS TR et
“ v’?{'.‘i\s 4

‘o -

& RS
T A Al [Py I8
[ txs e
? AN SRRy A2
[ PRAREAL TS 7 el

FIG 8 Testis of boy aged g, bropsicd two wecks after the admin-
wstration of 3,000 1 U of chorionic gonadetrophin, which resulted
in testicular descent The chimical appearance was that of hypo-
prtuitarism The ayptorchism was bilateral The hustologic appear-
ance is simtlar to that of the normal tcstis of a 2- to gycarold boy

normal size but of reduced cellularity, while an adjacent
arca discloses tubules which are smaller in size, and arc
compactly filled with small undifferentiated cells In young
boys Leydig cells are absent, but m the older age group such
testes may contain a full complement of Leydig cells, very
often grouped into masses, so as to give an unpression of an
actual increase i their number About 20 per cent of the
undescended testes studied by us present such dysgenesis,
which is recognizable as carly as age 5 These findings may
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CONGENITAL DEI ICIENCY

The theory of congenital deficiency, first proposed by
Hunter® in 1786 and thereafter echoed by many others,*®
was all but forgotten until 1910 when Bland-Sutton® called
attention to Hunter's work and suggested that failure of
descent is the result rather than the cause of testicular hypo-
plasia  Other observers %22 subsequently came to the
same conclusion, but none of them touched on the nature
of the congental delect. One™ spoke of nondescent as being
a local expression of infantilisn, another*® considered crypt-
archism a developmental disturbance, being only the “local
expression of a general inferiority’": and yet another’ attri-
buted the ailure of descent to a “fanlty developmental tend-
ency of the organism.”

A considerable amount of space has been devoted to a
description of inadequacy of testicular carculation as a cause
of the hypoplasia in cryptorchism.® Staemmler™ described
underdeyvelopment of the testis resulting from hypoplasia
and premature sclerosis of the spermauc artery He demon-
strated an endoperiarteritis in smail branches of the sper-
matic artery of undescended testes in young men who had
no arteriosclerosis elsewhere, He concluded that although
the arterioles of the undescended testis are hypoplastic,
they are able to maintain nutriuon up to puberty At this
time, the sudden rapid growth of the testis brought on by
gonadotrophm secrenion overtaxes the hypoplastic arterioles,
resulting m sclerosis

INIMICAL ENVIRONMENT

Those who believe that the undescended testis is normal
except for its position follow the line first established by
Puna® 1n 1891, who demonstrated degeneration of the
testis experimentally transferred from the scrotum into the
abdomen This was later confirmed by many invesu-
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position—the degree of descent—of the nonscrotal testis
has no definite relation to the histologic picture. The lower
inguinal testis may and usually does disclose the same degree
of degenerative change as the intra-abdominal testis. It is
the length of time that the testis remains extrascrotal, ie.
age of patient, that is important. ‘This opinion, as previously
emphasized, is in agreement with most authors who have
discussed the subject, although others®% conclude that the
further the preadolescent testis descends, the more closely
does it correspond to the normally located gland ar the
same age.

DEVELOPMENTAL POTENTIAL

Normal Testis

The destgnation “normal testis” denotes the existence of
a testis contaming semimferous wbules which proceed to
complete cellular mawration, with the production of
spermiatozoa in sufficient numbers to insure adequate fer-
ulity In addition 1t contains Leydig cells, the maturation of
which results 1 secretion of a sufficent amount of sex
hormone to mmsure the development ol normal secondary
sex characteristics These developmental changes occur
during puberty which histologically begins as early as age
10, but may not be evident clinically for several years more.

Undescended Testis

A survey of the Iiterature with respect to the develop-
mental potential of the undescended testis again reveals two
schools of thought, On the one hand are thosc who mamtamn
that the retamed testas 15 congenttally defictent, lacking the
potential for normal development On the other hand arc
those who assert that the undescended testrs has all the
potcmmhly of a normal one and that 1t suffers only because

of its mimical environment
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CONGENITAL DEFICIENCY

The theory of congenital deficiency, first proposed by
Huuter™ in 1786 and thereafter echoed by many others,*
was all but forgotten until 1910 when Bland-Sutton® called
attention to Hunter's work and suggested that failure of
descent is the result rather than the cause of testicular hypo-
plasia, Other abservers'™®2® subsequently came to the
same conclusion, but none of them touched on the nature
of the congemtat defect, One™ spoke of nondescent as being
a local expression of infantilism, another® considered crypt-
orchism a developmental disturbance, being only the “local
expression of a general wferiority” and yet another! attri-
buted the farture of descent to a “faulty developmental tend-
ency of the organsm.”

A considerable amount of space has been devored to a
description of madequacy of testicular airculation as a cause
of the hypoplasia 1n cryptorchusm * Stagmmler® described
underdevelopment of the testis resulting from hypoplasia
and premature sclerosts of the spermauc artery He demon-
strated an endepenarteritis in small branches of the sper-
mane ariery of undescended testes in young men who had
no artersclerosis elsewhere He concluded that although
the arterioles of the undescended tests ave hypoplastic,
they are able to mamtam nutrition up to puberty At this
time, the sudden rapid growth of the tesus brought on by
gonadotrophin secretion overtaxes the hy poplastic arterioles,
resulting m sclerosis.

INBMICAL ENVIRONMENT

Those whe believe that the undescended testis is normat
except for its posiuon follow the hine frst estabhished by
Prana” i 18g1, who demonstrated degeneration of the
tesus experimentally transferred from the scrotum into the
abdomen This was later confirmed by many investi
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position—the degree of descent—of the nonscrotal testis
has no definite relation to the histologic picture. The lower
inguinal testis may and usually does disclose the same degree
of degencrative change as the intra-abdominal testis. It is
the length of time that the testis remains extrascrotal, ie
age of patient, that is important This opinion, as previously
emphasized, is in agreement with most authors who have
discussed the subject, although others®® conclude that the
further the preadolescent testis descends, the more closely
does it correspond to the normally located gland at the
same age.

DEVELOPMENTAL POTENTIAL

Normol Testis

The designation “normal testis” denotes the existence of
a testss containing semniferous tubules which proceed to
complzte cellular maturation, with the production of
spermatozoa in sufficient numbers to insure adequate fer-
tthty In addinon 1t contains Leydig cells, the maturatton of
which results 1n sccretion of a sufficient amount of sex
hormone to msure the development of normal secondary
sex charactersstics. These developmental changes occur
during puberty which histologically begins as early as age
10, but may not be evident clinically for several years more

Undescended Testis

A survey of the literature with respect to the develop-
mental potential of the undescended testis again reveals two
schools of thought On the one hand are those who maintam
that the rctamed testis 1s congenutally deficient, lacking the
potential for normal development. On the other hand are
those who assert that the undescended tests has all the
pmcmialny of a normal one and that 1t suffers only because
of 1ts mrmacal enmironment
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testis 15 aspermatic because the temperature of its abnormal
environment is higher than that at which the final stages of
spcrmatogenesis occur,

Rea® calls attention to the fact that Moore's experiments
were performed on testes that were inidally normal, and
that regencration need not necessarily be expected in testes
that had never been in the scrotum. Jolly and Lieure™
studied guinea pigs, maintaining the lower half of their
body in water baths at various temperatures They found
no testicular lesions at temperatures of 40° to 43°C,, stight
injury 1o 43° to 46°C., and intensc localized lesions at tem-
peratures of 463° to 48°C They confirmed Moore’s observar
tions but did not quite accept his conclusions because, as
they stated, a temperature of 46° to 48°C is not nommally
reached within the body of the gumnea pig

EFFECT OF HIGH ENVIRONMESTAL TEMPERATURE~—

CLINICAL OBSERVATIONS

Chnieally, Morgenstern®’” found that acure febrile dis-
turbances cause injury, atrophy, and disappearance of
germinal epithelium, Our own observatioms in bhumans
disclose the fact that the degenerative changes of the unde-
scended testis are nor proportiomal to the height of the
tempetature n relation o its abnormal position, ic., an
upper scrotal or lower inguimal testis may present the same
hustologre appearance as an intra-abdomnal testis ?

Applying Moore’s methods to humans, MacLeod and
Hotchhass™ hept thew patients’ testes warm by insulating
the scrotum following which they observed deterioration of
the semen They noted also dectine of the sperm count to
zero approximately three weehs afier an sllvess characterved
by x high febrile course Wangensteen®” examined g5 “testes
of men dymg of febrile diseases” and observed “a mild
degeneranive process” wn most of them

In summary, 1 appears that both schools of thought hase
menit and that 2 conmmon meeting ground raght be nearer
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gators,?! IO carhy of whom ascribed a different reason
for the deterioration of the seminilerous cpithelium. These
explanations included injury either to the cremaster muscle
or to the testicular nerve supply, obstruction of the excretory
ducts of the epididymis, or maintenance of undue pressure
on the testis in the inguinal caual,

Effect of High Environmental Temperature—~dnimal
Experimentation, Moore and his associates,***** producing
experimental cryptorchism by surgically transferring the
tesuts from the scrotum to the abdomen, just as Piana had
done, observed intratubular epithelial degeneration identi-
cal with that of natural cryptorchism. In order to prove that
the epithelial degeneration thus praduced was caused by
increased environmental temperature of the transplanted
testis, they raised the temperature of the scrotal testis esther
by insulating the scrotum with wool or by applymg hot
water bottles 1o it, and were able to reproduce the histologic
picture typrcal of surgically produced cryptorchism. More-
over, they further observed thar the altered semniferous
cpithellum was restored to normal when the testis was
replaced mnto the scrotum, or when the surrounding scrotal
insulatton was removed, provided that the deleterious en-
vironment had not been maintamed too long Fnally, they
noted that the scrotal temperatare was 8°C lower than the
intra-abdommnal  temperature  They concluded that the
scrotum with us cremaster mechanism is a local thermo-
regulator for the testss and that tubular degencration of the
undescended testis js the result of s mcreased environ-
mental temperature

Fukui,®#2 having observed degenerative changes in
seminiferous tubules following apphcauon of heat rays to
scrotal testes, accepted the thermoregulator theory as pro-
posed by Moore ef al. and emphastzed that the bottom of
the scrotum, as Moore had stated, 15 the physioclogic place
for the testis, Grew? added that the imperfectly descended
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testis is aspermatic because the temperature ot its abnormal
environment is higher than that at which the final stages of
spermatogenesis occur.

Rea® calls attention to the fact that Moore’s experiments
were performed on testes that were mitially normal, and
that regeneration need not necessarily be expected in testes
that had never been in the scrotum. Jolly and Lieure™
stclied guinea pigs, maintining the lower half of their
body in water baths at various temperatures. They found
no testicular lesions at temperatures of 40° o 43°C., slight
injury to 43° to 46°C., and intense Jocalized lesions at tem-
peratures of 46° to 48°C. They confirmed Moore's observa-
tions but did not quite accept his conclusions because, as
they stated, a temperature of 46° to 48°C is not normally
reached within the body of the guinea pig.

EFFECT OF HIGH ENVIRONMENTAL TEMPERATURE—

CLINICAL OBSERVATIONS

Clinically, Morgenstern®’ found that acute febrile dis-
turbances cause myury, atrophy, and disappearance of
germunal epithelium, Our own observations in humans
disclose the fact that the degenerative changes of the unde-
scended testis are not proportional to the height of the
temperature 1n relation to its abnormal position, ie., an
upper scrotal or lower ingumal testis may present the same
histologic appearance as an intra-abdominal testis ?

Applying Moore's methods to humans, MacLeod and
Hotchhiss® Lept their panents’ testes warm by insulating
the scrotum following which they observed deterioration of
the semen. They noted also decline of the sperm count to
zero approximately three weeks after an 1llness characterized
by a lugh febnle course Wangensteen® examined 35 “testes
of men dymg of febrile diseases” and observed “a mild
degencerative pracess” 1 most of them

In summary, 1t appears that both schools of thought have
ment and that a common meeting ground might be nearer
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the truth, There is evidence to support the theory of con-
genital testicular deficiency as well as the theory of un-
favorable environment causing the testicular hypoplasia.
Complete absence of germinal cells, or their failure to de-
velop beyond a certain stage—dysgenesis—is a not infre-
quent occurrence in scrotal testes. A large percentage of such
congenitally hypoplastic testes may also be involved in the
obscure mechanism preventing their normal descent and
would therefore not be benefited by the scrotal position, or
the hypoplasia may actually be ctiologically related to the
nondescent. On the other hand, otherwise normally consti-
tuted testes may fail to descend at the proper time. The
arrest of spermatogenic development in such cases could
then be attributed solely to their abnormal position, and
proper placement in the scrotum could theoretically be
expected to favor normal development.

The large number of orchiopexies being done and the
various operative technics that have been devised attest to
the popularity of the belief that most undescended testes
are abnormal only because of their position.

FUNCTIONAL CAPACITY

Normal Testis

The testis of the newborn contains small seminiferous
tubules completely filled with undifferentiated epithelial
cells, surrounded by mtertubular connective tissue contain-
ing distincely staining Leydig cells, About g, days after birth,
the cffect of the withdrawal of the maternal chorionic
gonadotrophins becomes evident, resnlting in disappearance
of the Leydig cells The gland then remains relatively
dormant and functionless until it 1s sumulated by endoge-
nous pitmtary gonadotrophuns Thus stimulatton begins as
carly as age 10, as evidenced by the appearance o[' g'onado-
trophins in the urine, of mitotic changes in the .scmml[erm.ls
epithelium, and by the reappearance of Leydig cells. It is
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minimal and insidious, so that the clinical effect is not
demonstrable until approximately age 12. With the onsct
of puberty the testis assumes the adult role of spermato-
genests and androgen secretjon,

Undescended Testis

Inasmuch as the functional capacity of the undescended
testis is closely associated with its cellular structure, the
foregoing statements relative to the histologic appearance
are pertinent to this discussion. The testis has two distinct
functions: spermatogenesis and hormone secretion. Because
the nonscrotal position affects these two functions differ-

ently, a separate discussion of each will lead to greater
clarity.

SPERMATOGENESIS

Spermatogenesis 1s an accurate index of fertility. In the
patient with bilateral cryptorchism fertality is directly pro-
portional to the degree of preservation and maturation of
the semimferous epithehum In men with unilateral crypt-
orchism, however, the normally descended testis may, and
generally does, function well enough 1o insure adequate
fertility. For this reason the diagnosis of cryptorchism is
much more significant if 1 1s bilateral, and therefore justi-
fies separate discussion

Bylateral Cryptorchism Most authors agree that the adult
with bilateral cryptorchism s sterile A {ew exceptions have,
however, been reported Vidal.”” Burghard.® and Marechal®
found that a large proporuon ot bilateral cryptorchids are
fertile Uffreduzz1®” observed spermatozoa in 1o per cent of
bilateral cryptorchids Monod and Arthand® concluded
that nonscrotal testes usually elaborate spermatozoa up to
age 20 or 30 Odiorne and Simmons™ reported fatherhood
of a zo-year-old bilateral cryptorchid, in addition to finding
normal spermatogenesis m {our of nne undescended adult
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the truth. There is evidence to support the theory of con-
genital testicular deficiency as well as the theory of un-
favorable environment causing the testicular hypoplasia.
Complete absence of germinal cells, or their failure to de-
velop beyond a certain stage—dysgenesis—is a not infre-
quent occurrence in scrotal testes. A large percentage of such
congenitally hypoplastic testes may also be involved in the
obscure mechanism preventing their normal descent and
would therefore not be benefited by the scrotal position, or
the hypoplasia may actually be etiologically related to the
nondescent. On the other hand, otherwise normally consti-
tuted testes may fail to descend at the proper time The
arrest of spermatogenic development in such cases could
then be attributed solely to their abnormal position, and
proper placement in the scrotum could theoretically be
expected to favor normal development.

The large number of orchiopexies being done and the
various operative technics that have been devised attest to
the popularity of the belief that most undescended testes
are abnormal only becausc of their position

FUNCTIONAL CAPACITY

Normal Testis

The testts of the newborn contams small seminiferous
tubules completely filled with undifferentiated epithehal
cells, surrounded by mtertubular connective tissue contain-
ing distinctly staiming Leydig cells About 5 days after Dirth,
the effect of the withdrawal of the maternal chorionic
gonadotrophms becomes evident, resulting in disappearance
of the Leydig cells The gland then remains relatively
dormant and functionless until 1t is stimulated by endoge-
nous pituitary gonadotrophins This stimulatton begins as
early as age 10, as evidenced by the appearance of gonado-

trophins in the urine, of mitotic changes in the scmmxfc;’:)l;:

cpithelium, and by the reappearance of Leydig cells.
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of the unilateral cryptorchids He states that unilateral
cryptorchids produce an average ol onc-half as many
spermatozoa as normal men., Qur own series” of over 4,700
infertile men includes only 58 (1.2 per cent) with unilateral
cryptorchism. MacLeod® found 26 instances of unilateral
cryptorchism in an infertile population of 1,425 men (19
per cent) . Inasmuch as the incidence of nondescent among
infertile men is no greater than that of the average fertile
male population, it follows that unilateral cryptorchism is
not an important etiologic factor in infertility.

In summary, many questions relative to functional
capacity remain unanswered, primarily because the paucity
of cases precludes statistical analysis Personal communica-
tion with other worlers, coupled with our own experience,
permits the following conclusions which are, however, made
with reservations because they are based on an insuflicient
number of cascs-

1. The fertility of otherwise healthy men with unilateral
cryptorchism is normal The large sperm population arising
from a single testis may be the result of compensatory func-
tional hypertrophy, that 1s, a larger percentage of semi-
niferous tubules are taking an active part in spermato-
genests, with fewer tubules remaining in a resung state

2. Unilateral vasectomy results in permanent reduction
of the sperm count to one-half of the original level.

$- Unilateral orchiectomy appears to have the same im-
mediate effect but the sperm count ulumately returns to
the preoperative level because of compensatory increase of
spermatogenic actwvity, as described above.

HORMONE SECRETION

Here again 1t is necessary to divide cryptorchism into two
distinct categories.

1+ Primary cryptorchism includes those pauents in whom
the failure of descent occurs as an isolated abnormality.

2 Secondary cryptorchuism includes those pauents who
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testes 1emoved at operation. McGlannan®® found normal
spermatogenesis in three of seven undescended testes re-
moved from young adults, and reported fatherhood in a
go-year-old man 18 months after bilateral orchiopexy.
Levin™ reported fatherhood in a bilateral cryptorchid and
cited Bergel who saw another such case. Smith® described a
bilateral cryptorchid who fathered five children.

On the other hand, Hansen® reports sterility in nine
untreated bilateral cryptorchids, and some improvement of
fertility in 11 of 25 bilateral cryptorchids who were sub-
Jected to operation. Lanz® found spermatozoa in only one
of 11 testes that failed to reach the scrotum  Griffiths™ con-
cludes that not only is the bilateral cryptorchid sterile but
that the cases reported as fertile had not been sufficiently
studied to be accepted as authentic. In any cvent, the mere
fact that ferulity i bilateral cryptorchids is so infrequently
observed that it merits reporting, is in wsclf an indication
of its exceptional status

Unalateral Cryptorchism Unilateral cryptorchism 1s en-
countered four to five times more frequently than bilateral
cryptorchism, and here the quality of ferulity depends on
the state of spermatogenests 1n the opposite scrotal testis
In those instances tn which there 1s no associated endocrine
disturbance and spermatogenesis of the scrotal testis 1S
maintained, fertility 1s normal On the other hand, if there
15 an underlying endocrinopathy or some other factor which
has prevented normal development of the scmimiferous
tubulcs of the scrotal tests, the degree of infertility depends
entirely upon the level of spermatogenesis attamned

There arc few reports i the literature on the ferulity of
unilateral cryptorchids. Hansen® reports two serics of cases,
one of g5 untreated unilateral cryptorchids of whom 11
were nfertile, and another of 36 patients with unilateral
cryptorchism corrected by orchmpcxy,. of whom 11 were
infertile. Obviously orchiopexy did not improve the fertility
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primary bilateral eryptorchids, the androgen excretion was
found to be normal although the gonadotrophin excretion
was definitely clevated

In summary, the man with primary bilateral crypt-
orchism has normal sccondary sex development including
normal libido and potency. His ejaculate Is, except on rare
occasions, free of spermatozoa, The 17-ketosteraid outpuc
usually is normal but may be reduced; the gouadotrophin
excretion is uniformly clevated.

Secondary Cryptorchism. Secondary cryptorchism is gen-
erally bilateral. It is associated with all the stigmata of the
primary endocrmopathy, Sexnal maturation 15 delayed and
often mncomplete Libido and potency may be reduced. The
semen is uniformly azoospermic The 1y-ketosteroid and
gonadotrophin excretions vary with the type ot endocri-
nopathy.

CONCLUSIONS

The present-day concepe of the pathology of cryptorchism
15 best visualized by dividing cryptorchism mto primary and
secondary groups Secondary cryptorchism, as the term im-
phies, is a fatlure of testicular descent resulting from an
endocrine disturbance, such as hypopitustarism. The clini-
cal hndings of the primary leston dominate the picture.
Histologically, the testis shows a retardation of develop-
ment commensurate with the degree of endocrine hypo-
{unction, The tubules are smaller and the cellular content
is sparser and displays less activity than that of the testis of
a normal boy of the same age If the pituitary hypofunction
conumues beyond puberal age seccondary degenerative
changes appear, the tnbules remain small and hypocellular,
and peritubular fibrosis becomes a prominent feature,

Primary cryptorchism may resndt from inhevent tes-
ucular defiaency Very often such testes show a character-
istic fack of umformity of the histologic picrure. Inter-
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are afflicted with an associated endocrine deficiency such as
hypopituitarism, hypogonadism, or hypothyroidism, The
failure of descent is then merely part of the general en-
docrine imbalance.

Primary Cryptorchism. Primary cryptorchism is usually
unilateral but bilateral idiopathic nondescent is not un-
ustial. In unilateral cryptorchism the contralateral, normal
scrotal testis secretes sufficient hormone to maintain an
adequate balance. Under such circumstances, all clinical
and laboratory tests yield normal values.

In primary bilateral cryptorchism, opinions differ with
respect to findings. Experimentally, Ellison and Wolfe'
noted mild increase in the basophilic elements of the
anterior pituitary gland, a reaction similar to though not
as severe as that noted following castration. Hanes and
Hooker,** working on frozen testes, found one-half of the
normal quantity of male sex hormone 1 undescended
testes. Perlman® observed dimimnution of testicular cho-
lesterol n the undescended rat testis. Engberg!® noted re-
duction of androgen excretton i cryptorchid rabbits sunilar
to but not as marhed as that seen 1n castrated animals.

Clinically, Koch® and later Webster®® noted the presence
of androgen m the urine of cryptorchid men Many
others®™#143 % reported the presence of normal secondary sex
charactersstics in cryptorchids From that, they concluded
that sufficient hormone was present to insure normal sexual
development  However, Engberg®® observed reduction of
androgen excretion n 23 treated and untreated cryptorchid
men (six of these men also had increased gonadotrophin
excretion) The fact that only about one-sixteenth of normal
testicular tissue 15 necessary for development of normal
sccondary sex charactersstics makes 1t clear, as Lipsciuitz
and Ottow™ have pointed out, why cryptorchid men may
have such characteristics even though they have dimin'i‘hcrl
androgen sccretion. However, in our own small series of
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primary bilateral cryptorchids, the androgen excretion was
found to be normal although the gonadotrophin excretion
was definitely clevated.

In summary, the man with primary bilateral crypt-
orchism has normal secondary sex development including
normal libido and potency. His ejaculate is, except on rare
occasions, free of spermatozoa. The 17-ketosteroid output
usually is normal but may be reduced; the gonadotrophin
excretion is uniformly elevated.

Secondary Cryptorclhism. Secondary cryptorchism is gen-
erally bilateral. It is associated with all the stigmata of the
primary endocrmopathy Sexual maturation is delayed and
often 1ncomplete. Libido and potency may be reduced. The
semen is uniformly azoospermic. The 17-ketosteroid and
gonadotrophin excretions vary with the type of endocri-
nopathy.

CONCLUSIONS

The present-day concept of the pathology of cryptorchism
15 best visualized by dividing cryptorchism into primary and
secondary groups Secondary cryptorchism, as the term im-
plies, is a failure of testicular descent resulting from an
endocrine disturbance, such as hypopitmitarism. The clini-
cal findings of the primary lesion dominate the picture.
Histologically, the testis shows a retardation of develop-
ment commensurate with the degree of endocrine hypo-
function. The tubules are smaller and the cellular content
is sparser and displays less activity than that of the testis of
a normal boy of the same age. If the pitutary hypofunction
conumues beyond puberal age secondary degenerative
changes appear, the tubules remain small and hypocellular,
and peritubular fibrosis becomes a prominent feature.

Primary cryptorchism may result from inherent tes-
ucular deficiency Very often such testes show a character-
istic lach of umformity of the histologic picture. Inter-
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mingled with the poorly developed tubules described above
are islands of even smaller tubules compactly filled with
undifferentiated cells. Leydig cclls are generally absent but
may be observed in the older age groups. This picture is
often encountered in scrotal testes of preadolescent hypo-
gonadism® and is indicative of reduced developmental
potential Qur conclusions, based on observation of such
boys through puberty and adolescence, are that these testes
lack the capacity to develop normally and that they will not
produce an adequate number of spermatorzoa even if their
environment is most favorable.

Primary cryptorchismn may, on the other hand, result
from a mechanical defect of any of the related structures,
the tesus per s¢ being basically normal. Under such circum-
stances, the testicular histology remains relatively normal
for at least the first few years. Alter that, pathologic changes
are noticeable

The severtty of such a pathologic process varies with the
age of the child rather than with the degree of nondescent.
We have found that those testes which fail to descend only
because of mechanical factors develop normally as long as
they remam quiescent, unul age 10. At this ume, endoge:
nous preuntary gonadotraphun secretion begins and the un-
descended testis suffers from an capacity to respond io
the stunulation Some obscrvers have described pathologie
changes in the testes at an earlier age, 5 or 6, but we have
been unable to confirm their findings In any event, if the
testis 1s permutted to remain undescended 1t suffers irre-
parable damage because of the increased em'iromnc.nml
temperature. The carliest lesion 1s a lack of cellular differ-
entiation with peritubular fibrosis With increasing age.
the falure of wbular maturation becomes more pro-
nounced Tubular growth contnues, but at a reduced rate,
5o that the testis remans small Cellular growth 15 gradually
reduced and ultimately haited. so zha'x the partially cnlarj..;cd
tubnle appears relatively empty With further progression
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hyalinization and sclerosis become prominent and many
tubules become shrunken and fibrosed. During this time
Leydig cell development progresses ata normal rate and, be-
cause of the reduced tubular size, often appears to be hyper-
plastic.

The functional capacity of the undescended testis is re-
flected in the histologic picture. Androgen secretion is
mamtained at an adequate rate but sperm production is
absent, As a result, the adult with primary bilateral crypt-
orchism yields an azoospermic ejaculate, libido and potentia
being normally maintained Adults with primary umlateral
cryptorchism generally possess normal fertility,
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chapter V

SYMPTOMS AND COMPLICATIONS
OF CRYPTORCHISM

The undescended testis may be and often is involved in
pathologic processes similar to those which affect the scrotal
testis. Moreover, some of these disorders occur in the unde-
scended testis even more frequently because of the peculiar
nature of the anomaly Particularly noteworthy are trauma,
torsion, assoctated hernia, inflammaton, and malignant de-
generation. In addition, psychic disturbances are sad to
occur because of a feeling of mferiority resulting from an
empty scrotum. Infertility 1s associated with cryptorchism
and 1s therefore a complication 1n a true sense However, 1t
has been discussed separately because of 1ts major import-
ance Fmally, some anomalies which are part of the climical
picture of infanulism or endocrine dysfunction may be 1n-
cluded. Uffreduzz1,™ whose opimion has been accepted by
other observers, stated that retention of the tests s really
nothing more than a local expression of infantilism and that
it 15 rarely an 1solated feature

SYMPTOMS
Cryptorchism per s¢ 15 usually asymptomauc Howeer,
pain is not an uncommon feature Current literature con-
tams frequent reference to pam associated with crypt-
orchism, listng a variety of explanations for its Occ.urrcflcc
It may result from pressure by structures of the inguinal
™
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canal, from an associated hernia, or from direct trauma to
the testis because of its relatively fixed position. Thomson-
‘Walker™ lists pain as one of the common symptoms, suggest-
ing that it may be an indication for orchiopexy. Ravoth*®
stresses the significance of pain, ascribing it to an associated
hernia. However, Schonholzer® discounts the relationship
between pain and undescended testis, reporting the per-
sistence of pain even after surgical placement of the inguinal
testis into the abdomen. Our series includes two patients in
each of whom orchiopexy resulted in a small tender testis
impinging on the external inguinal ring. Because 2 normal
scrotal testis was present on the opposite side, orchiectomy
was done in both instances for the relief of pain.

Torsion of the testis may occur as a complication of crypt-
orchism, Under such circumstances pain is the most promi-
nent symptom. As a matter of fact, the diagnosis of torsion
of the testis should be kept in mind in patients with intra-
abdominal testes in whom an acute surgical abdominal
emergency develops (vide infra).

COMPLICATIONS

The following are the most commonly encountered com-
plications of cryptorchism: traumatic orchitis, torsion of
testis, hernia, inflammation, malignancy, and psychic dis-
turbances.

Traumatic Orchitis

The mgumal testis is more easily traumatized than the
scrotal testis because of 1ts relatively fixed position. Lying
mn intimate contact with the walls of the inguinal canal, it
cannot be moved out of danger in the manner in which the
scrotal testis 1s protected by the cremasteric reflex More-
over, contraction of the muscles comprising the inguinal
canal subjects the undescended testis to repeated alterations
in pressure which, under certamn circumstances, may be
traumatic and result in pain It may also be one of the
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SYMPTOMS AND COMPLICATIONS
OF CRYPTORCHISM

The undescended testis may be and often is involved in
pathologic processes similar to those which affect the scrotal
testis Moreover, some of these disorders occur in the unde-
scended testis even more frequently because of the peculiar
nature of the anomaly. Particularly noteworthy are trauma,
torsion, assoctated hernia, inflammation, and malignant de-
generation. In addinon, psychic disturbances are said to
occur because of a feeling of inferiority resulting from an
empty scrotum. Inferality is associated with cryptorchism
and 15 therefore a complication in a true sense. Howeser, 1t
has been discussed separately because of its major import-
ance. Finally, some anomalies which are part of the clmical
picture of infantilism or endocrime dysfunction may be n-
cluded Uffredurzi,* whose opimon has been accepted by
ather observers, stated that retention of the testis is really
nothing more than a local expression of infanulism and that
it is rarely an isolated feature.

SYMPTOMS

Cryptorchism per se 1s usually asymptomatic. However,
pain is not an uncommon feature Current literature con-
tans frequent reference to pain associated with crypt-
orclnsm, hsting a variety of explanations for its occurrence
Tt may result from pressure by structures of the inguinal

.



Symptoms and Complications 57

canal, from an associated hernia, or from direct trauma to
the testis because of its relatively fixed position. Thomson-
Walker™ lists pain as one of the common symptoms, suggest-
ing that it may be an indication for orchiopexy. Ravoth*
stresses the significance of pain, ascribing it to an associated
hernia However, Schonholzer®t discounts the relationship
between pain and undescended testis, reporting the per-
sistence of pain even after surgical placement of the inguinal
testis into the abdomen. Our series includes two patients in
each of whom orchiopexy resulted in a small tender testis
impinging on the external inguinal ring, Because a normal
scrotal testis was present on the opposite side, orchiectomy
was done in both instances for the relief of pam,

Torsion of the testis may occur as a complication of crypt-
orchism, Under such circumstances pain is the most promi-
nent symptom. As a matter of fact, the diagnosis of torsion
of the testis should be kept in mind in patients with intra-
abdominal testes in whom an acute surgical abdominal
emergency develops (vide infra).

COMPLICATIONS

The following are the most commonly encountered com-
plications of cryptorchism: traumatic orchitis, torsion of
testis, hernia, inflammation, malignancy, and psychic dis-
turbances

Traumatic Orchitis

The inguinal testis is more easily traumatized than the
?crotal testis because of its relatively fixed position, Lying
in intimate contact with the walls of the ingumal canal, it
cannot be moved out of danger mn the manner in which the
scrotal testis is protected by the cremasteric reflex More-
over, contraction of the muscles compristng the ngumal
canal subjects the undescended testis to repeated alterations
in pressure which, under certmin circumstances, may be
traumatic and result in pam It may also be one of the
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factors accounting for the greater incidence of malignant
degeneration in nonscrotal testes. This is more fully dis-
cussed on page 61.

Torsion of Testis

In the scrotal testis, torsion is not an uncommon occur-
rence. It has a dual pathogenesis, depending on the ana-
tomic anomaly which may be present.

1. Intravaginal Torsion. The testis and epididymis are
surrounded by visceral tunica vaginalis 1n such a fashion
that the combined organs are loosely connected to the
parietal tunica vaginalis by a relatively long mesorchium,
thus forming what has been described as a “bell-clapper”
deformty.?” Under such circumstances torsion involves both
the testis and the epididymis. Another type of intravaginal
torsion may occur 1if the tesus is only loosely attached to
the eprdidymis so that torsion occurs between these two
structures.*

2 Extravaginal Torston The testis and epididymrs.
together with the partetal layer of the tunica vagtnalss, take
part in the torsion en masse because of mere areolar con-
nections between the parietal tunica vaginalis and the sur-
rounding fasaias In these instances the gubernaculum 1
either absent or poorly developed © Such torsions generally
occur in mnfants.'”

In cryptorchism. the anatomic pecuharities described
above are the rule rather than the exception so that torsion,
both intravaginal and extravaginal, occurs more frequently

The first description of torsion of the testis by Delasi-
auve!® involved an undescended tesus After that many
reports of torsion of both descended and undescended
testes appeared *>®* Several excellent resumes have been
published, incdluding those of O'Conor,** Wallenstemn,® and
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Abeshouse.r O'Conor culled from the literature 127 cases
of torsion, of which g5 occurred in incompletely descended
testes In 150 instances Wallenstein found go undescended
testes, and Abeshouse collected 155 cases of torsion, bg of
which involved undescended testes. Summanizing all these
reports, torsion appears to mvolve undescended testes almost
as frequentdy as it does scrotal testes. Inasmuch as the
incidence of eryptorchism is approximately o.g per cent,
the frequency of torsion of the undescended testis is rather
high. Young™ states that torsion occurs in ane of every 200
{0 5 per cent) nonserotal testes, but presents no comparable
statistics for normally descended testes,

Strapgulanon of an mira-abdominal testis by a Joop of
omentum has been reported several times ® There is also
occasianal mention of torsion of an undescended testis which
had undergone malignant degeneration.® In Abeshouse’s
report, five of 69 testes affected by torsion also had malig-
namt tumors, and Wallenstein's report of go cases of torsion
of nonscrotal testes mcluded four wmors

Hernia

There is considerable difference of opmion as to the
frequency of the coexsstence of herma and undescended
tesus. Qdiorne and Summons® found only g7 per cent of
undescended testes assoctated with herma, Rawling® re-
ported 75 per cent, Ufireduzzi®® go per cent, Schonholzer™
93 per cent and Rovsing® observed hermas m 100 per cent
of his cases of undescended testes This discre paney probably
stems from lack of agreement among the variaus observers on
what constitutes a hermia If the presence of an unobliterated
processis vaginabs constitutes 2 hermia, then herma s
associated with eivery tests that has not passed beyond the
external mgwnal rmg Such hermas are anmatome rather
than choical For instance, Zuckerkandi®™ found an un-
obliterated processus vaginalis 1 97 of 100 male nfants
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factors accounting for the greater incidence of malignant
degeneration in nonscrotal testes. This is more fully dis-
cussed on page 61.

Torsion of Testis

In the scrotal testis, torsion is not an uncommon occur-
rence. It has a dual pathogenesis, depending on the ana-
tomic anomaly which may be present.

1. Intravaginal Tersion. The testis and epididymis are
surrounded by visceral tunica vaginalis in such a fashion
that che combined organs are laosely cannected to the
parietal tunica vaginals by a relattvely long mesorchium,
thus forming what has been described as a “bell-clapper”
deformity.*” Under such circumstances torsion involves both
the testis and the epididymis. Anather type of intravagmal
torsion may occur 1f the testis 1s only loosely attached to
the epididymis so that torsion occurs between these two
structures.®

2. Extravagnal Torsion. The testis and cpididymis.
together with the parietal layer of the tunica vaginalis, take
part 1n the torsion en masse because of mere areolar con-
nections between the parietal tunica vaginalis and the sur-
rounding fascias In these nstances the gubernaculum 1
either absent or poorly developed ® Such torsions generally
occur in infants.’

In cryptorchisin, the anatomic pecularities described
above are the rule rather than the exception so that torston.
poth intravagmal and extravaginal. occurs more frequently

The first description of torsion of the testis by Delasi-
auve! involved an undescended testrs After that many
reports of torson of both descended and undescended
testes appearcd“"“ Several cxg*]]em restmes 11n'\chcen
published, including those of O'Conor.** Wallensiein, and
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Abeshouser O'Conor culled from the literatre 127 cases
of torsion, of which g5 occurred in incompletely descended
testes. In 150 instances Wallenstem found go undescended
testes, and Abeshouse collecied 155 cases of torsion, 6y of
which involved wndescended testes. Summarizing all these
reports, torsion appears to involve undescended testes almost
as frequently as 1t does scrowl testes Jnasmuch as the
mcidence of cryptorchism 1s approximately o g per cent,
the frequency of torsson of the undescended testis 1s rather
high Voung™ states that torsion ocours in ane of gvery 200
(o 5 per cent) nonscrotal testes, but presents no comparable
statisties for normally descended testes

Strangulation of an intra-abdommal testis by a loop of
omentum has been reported seteral nmes™ There 1s also
oceasional mention of tarston of an undescended testis which
had undergone malignant degencration® In Abeshouse’s
report, five of 69 testes affected by torsion also had malig-
nant tumors, and Wallenstein’s report of go cases of torsion
of nouscrotal testes included four wmors

Hemia

There 15 considerable difference of opimen as to the
frequency of the coexistence of herma and undescended
testts, Qdrorne and Simunens® found only g7 per cent of
undescended testes associated with herni, Rawling®™ re-
ported 75 per cent, Uffreduzzi®® go per cent, Schonholzer™
93 per cent and Rovang® observed hernuas In 100 per cent
of has cases of undescended testes This discre pancy probably
stents from lack of agrcement among the 1\artous obserters on
what constitutes a hernia If the presence of an unobliterated
processits vagrmalis constitutes @ hermia, then herma is
associated with every tesus that has not passed beyond the
external inguinal ning Such hernuas are anatomuc rather
than chmeal For mstance, Zucherkandl™ found an un-
obliterated processus sagwnalss in g7 of 100 male mfants
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factors accounting for the greater incidence of malignant
degencration in nonscrotal testes. This is more fully dis-
cussed on page 61.

Torsion of Testis

In the scrotal testis, torsion is not an uncommon occur-
rence. It has a dual pathogenesis, depending on the ana-
tomic anomaly which may be present.

1. Intravaginal Torsion The testis and epididymis are
surrounded by visceral tunica vaginalis in such a fashion
that the combined organs are loosely connected to the
parietal tunica vagmalis by a relatively long mesorchium,
thus forming what has been described as a “bell-clapper”
deformity.*” Under such circumstances torsion involves both
the testis and the epididymis. Another type of intravaginal
torston may occur if the tests is only loosely attached to
the epididymis so that rorsion occurs between these two
structures.®

2 Extravagimal Torsion The testis and epididymis,
together with the parietal layer of the tunica vaginalis, take
part n the torsion en masse because of mere arcolar con-
nections between the parietal tunica vaginalis and the sur-
rounding fascias In these instances the gubernaculum 1s
cither absent or poorly developed.®* Such torsions generally
occur in infants.'

In cryptorchism, the anatomic pecubarities described
above are the rule rather than the cxception so that torsion,
both intravaginal and extravaginal. occurs more frequently

The first description of torsion of the testis by Delasi-
auve! involved an undescended tesus After that many
reports of torsion of both descended and undescended
testes appeared.””” Several excellent resumes have been

publlshcd, indluding thoe of O'Conor,* Wallensten,® and
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course identical with that of the inflammatory scrotal lesion,
The second was in a Gg-year-old man with benign hyper-
throphy of the prostate gland. Preoperative examination
revealed an wndeveloped, empty left scrotum. The testis
was not palpable in the inguinal canal A suprapubic prosta-
tectomy was done, mcluding section of the accessible vas
deferens. His postoperative course sas comptlicated by left-
sided lower abdominal pam and elevated temperature, the
explanation for which became clear only when he developed
stump vasitis on the right side.

Malignancy

The literature on the assocration ol malignancy and crypt-
orchism is voluminous For this reason the subject will be
discussed separately rather than as another complication
of eryptorchism.

INCIDENCE

A few observerst** deny the exastence of a direct rela-
tonstup because they have failed to find frequent hinkage
of the two pathologic entrties Eccles'® collected a total of
859 cases of cryprorchism without a single instance of malig-
nancy Coley™ had a larger series—1,357 cases with no
malignancy

On the other hand, the Division of Vital Statisties, Wash-
ington, B C, veports malignancy m 3 2 per cent of unde-
scended testes. Hinman and Benteen™ collected 649 cases
of carcinoma of the testes of which 12.2 per cent were
undescended  Rubaschow™ compiled the reports of 21
observers and found 11 per cent of testicnlar mahignancy
in undescended testes 7% Many others report staustics
varying from 10 to 13 5 per cent of tesucular malignancy
m eryptorchism Rea.” compiling the reports of aix large
seres. sncluding those of Coley, Cunningham, Odiorne and
Sunmons, Schuschho, Lipschatz, and Dean, found that 136
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one to 12 weceks old, but only onc of these had a definite
hernia.

On the other hand, a hernia may be present even if the
testis remains in the abdominal cavity because, as has been
stated, the processus vaginalis, preceding the testis in its
descent, may reach the scrotum independently and remain
unobliterated. A somesvhat different concept of the frequent
association of cryptorchism and hernia may be obtained
from the following statistics: Of a total of 87,000 hernias,
2,262 were associated with undescended testes 14194

tnfl ion of the Und ded Testis and Epididymis

Inflammation of the testis or of the epididymis occurs in
the undescended as well as in the scrotal testis

Orchitis 15 probably not very common because the imma-
ture or aspermarogenic testis is not subject to inflammation.
However, epididymitis and epididymo-orchitis of the unde-
scended testis do occur as complications of prostatitis and
may even be accompanied by surrounding cellulitis or
abscess. If the intra-abdominal testis 15 assocrated with a
patent processus vaginalis, eptdidymo-orchitis may give tise
to peritonitis,®

Only a few cases of epididymitis have been reported but
the complication 1s probably more common than one would
gather from a survey of the literature * The reason for this
lack of recogmtion lies in the difficulty of making an ac-
curate chagnosis Ganahcular orchitis can usually be easily
diagnosed but intra-abdommal orchitts may simulate any
acute inflammatory leston of the abdomen and may evade
dragnosts unless the empty scrotum 1s observed and kcpt‘ m
mind We have scen two nstances of epididymius mvolving
undescended testes. The firt was m a young man who
developed eprdidymitis of his single scro.l.’ll’lesus s1x days
after the onset of 2 gonorrheal prostautis The next day.
volvement of the undescended tesus, he developed

with in ;
bdomunal pam which followed a chnical

contralateral al
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course identical with that of the inflammatory scrotal lesion,
The second was in a Gpyearold man with benign hyper-
throphy of the prostate gland. Preoperative examination
revealed an undeveloped, empty left saotum The testis
was not palpable in the inguinal canal, A suprapubic prosta-
tectomy was done, includmg section of the accessible vas
deferens His postoperative course was complicated by left-
sided fower abdominal pain and clevated temperature, the
explanation for whych became clear only when he developed
stump vasitis on the night side.

Malignoncy

The literature on the assocrtion of malignancy and erypt-
orchism is voluminous For this reason the subject will be
discussed separately rather than as another complication
of cryptorchism

INCIBENCE

A few observers** deny the exssience of a direct rela-
tionship because they have failed to find frequent linkage
of the two pathologic entities Eecles' collected a towl of
859 cases of eryptorchism without a single mnstance of malig-
uancy. Coley” had a larger series—1,3%7 cases with no
mahgnancy.

On the other hand, the Dn ision of Vutal Statstics, Wash-
ington, D C, reports mahgnancy m g 2 per cent of unde-
scended testes. Hinman and Benteen™ collected 649 cases
of carcinoma of the testes of which 12 2 per cemt were
undescended  Rubaschow™ compifed the reports of 23
observers and found 11 per cent of testacular mabgnancy
m undescended testes ¥ Many others report statistics
varying from 10 10 13 5 per cent of testienlar mahignancy
m aryptarchism Rea.™ compiling the reports of six large
series, meluding those of Coley, Cuuningham, Odiorne and
Sunmons, Schischho Lipschutz, and Dean, found that 136
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of 1,371 instances of cancer of the testis (9 g per cent) were in
_cryptorchids. From these figures he concluded that the
incidence of malignancy was 5o times greater in unde-
scended than in scrotal testes. Gilbert and Hamilton® had
a similar ratio (48:1). An interesting sidelight of the latter
report is that carcinoma developed in the scrotal testes but
not in the undescended testis in 23 instances of unilateral
cryptorchism.

Campbell® studied the incidence of association of car-
cmoma and cryptorchism in g,741,097 military recruits. His
data follow:

0.23 per cent of the recruits developed carcinoma of the

testls.

11 per cent of carcinomatous testes were undescended

5 per cent of intra-abdominal testes underwent malignant

change.

1.25 per cent of inguinal testes became malignant,

Considering the number of men observed, these figures
are quite significant. The tatto of malignancy of the unde-
scended to the scrotal testis is 1:9, while the rano of
undescended to scrotal testes 1s approximately 1:300, indi-
cating that the undescended testis 1s about g3 tumes more
likely to become malignant Also, the intra-abdominal testis
is at least four times as likely to become mahgnant as the
inguinal one.

DEGREE OF NONDESCE\T AND MALIGNANCY

The site of the undescended tesus is said to have some
relation to the frequency of malignant degencration Many
authors® #3155 arc of the optnion that the intra-abdommal
testis is less likely to become malignant than the mguinal
testis They thus advise placement of the inguinal testis
into the abdomen if 1t cannot be reacdily brought into the
scrotum Lauenstein® and Vidal™ actually taught that rans-
ference of the inguinal testis to the abdomen \\'ns‘prel'cmblc
to its placement in the scrotum because it functioned well
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in the abdomen, thus simphiying the operation. However,
more recently, many instances of malignant degeneration
of the abdaemumal testis have been noted 53438550480 g1} of
the essayists concluding, as Campbett did, thar the intra-
abdomsnal testis is even more likely to become malignant
than the mguinal one. On the other hand, Hofstatter™
does not believe that there 1s a ugher mcidence of malig-
nancy in the mtraabdommal testis than m the inguinal
testis. Malignant degeneration of intra-abdowminal testes is
said to be especially frequent in male hermaphrodites,
Zacharias® collecting 13 cases and Moehligh adding one
maore.

Statistics of malignant degeneration of cctopic testes are
meager, Klein® finding no reference to malignancy of
perineal testes.

ORCHIOPEXY AND MALIGNANCY

Orchiopexy has often been advised as o meauns of pre-
venumg malignant degeneration of the undescended tesus,
but the consensus of most observers is that malignancy
occurs just as often in the tesus which has been surgically
brought into the scrotum as m the nntreated, undescended
testis Chauvin’® reports a case of seminoma after orchiopexy
but is stull of the opiion that the operation lessens the
chance of mahgnant degeneranon. DeMonxa®™ studsed the
case histortes of young men drafted into the Portuguese
army His concluston, suppotted by the Portuguese Institute
of Pathology, 15 that orchiopexy does result in a2 lowered
merdence of malignancy, even though it 15 niot a perfectly
reliable prophylactic measure

On the ather hand, Gordon-Taylor and T311* and Warres™
reporied carcinoma many years afrer archxopexy Gilbers™
collccted a total of 63 cases of malignancy occurning alter
orchiopesy and added two of hus own Howard® reported
the case of a man with a serotal testis which was tranmsatically
dislodged nto the mgwmnal canal and Jater became malig-
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of 1,371 instances of cancer of the testis (9.9 per cent) were in
cryptorchids  From these figures he concluded that the
incidence of malignancy was go times greater in unde-
scended than in scratal testes. Gilbert and Hamilton® had
a similar ratio (48:1). An interesting sidelight of the latter
report is that carcinoma developed in the scrotal testes but
not in the undescended testis in 29 instances of unilateral
cryptorchism.

Campbell® studied the incidence of association of car-
cinoma and cryptorchism in 9,741,097 military recruits. His
data follow:

0.23 per cent of the recruits developed carcinoma of the

testis.

11 per cent of carcinomatous testes were undescended

5 per cent of intra-abdominal testes underwent malignant

change

1.25 per cent of inguinal testes became malignant

Considering the number of men observed, these figures
are quite significant. The ratio of malignancy of the unde-
scended to the scrotal testis 1s 1.9, while the ratio of
undescended to scrotal testes is approximately 1°goo, indi-
cating that the undescended testis 15 about g3 trmes more
likely to become malignant Also, the mtra-abdominal testis
is at least four times as likely to become malignant as the
inguinal one.

DEGREE OF NONDESCENT AND MALIGNANCY

The site of the undescended tesus is said to have some
relation to the frequency of malignant degencration. Many
authors?! 3315453 are of the opinion that the intra-abdominal
testis is less likely to become malignant than the mguinal
testis They thus advise placcment of the inguinal testis
iuto the abdomen if 1t cannot be readily brought into the
scrotum. Lauenstein®® and Vidal™ actually taught that trans-
ference of the inguinal testis to the abdomen was preferable

(o its placement in the scrotum because it functioned well
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frequently in the intra-abdominal testis, which is less proune
to trauma, than in the inguinal one.

TYPES OF MALIGNANCY IN UNDESCENDED TESTES

The histology of the malignancy is worth noting The
most commonly observed lesion is seminoma but other types
have been encountered Bramann® and Cuneo and Lecene™
state that malignancy begins in the hypoplastic imterstitial
cells of the adule andescended restis. Sherwood™ reported a
case of satcoma of an intra-abdominal testas, but according
 Ewing® sarcoma of the interstitial cells 15 rare. Gilbert
and Hamilton,® diniding the tumors mto unicellular and
terataid types, noted that anicelinlar tumors appeared ap-
proxunately 1z years after operation while teratoid unmors
became recognizable at an average of 5 years alier archio-
pexy Outland and Clendenmg!s reporied a ease of an enor-
mous abdominal cyst resubting from a retamed testis

The probability is that the 1ype of mahgnant lesion formd
i the wndescended testis 15 identical with that occurring
in the scrotal testss

Psychic Distuthances

Many chmcians, partienlarly pediatricians, speak of emo-
tional disturbances encountered cven in the sexually im-
mature boy because of the anomalous appearance of the
external genualia caused by an empty scrotuwmy, These dis-
turbances allegedly mcrease as the boy grows older and
come to a chinax dnning puberty and adolescence Cantilo
and Speront’ report cryptorchusm in father and son. point-
wmg ont emotional diinrbances cansed by the splied he-
veditary factor However. the hierature contams very hude
1o substantate thys finding Mohich,® ana\);-mg tocrypt-
otcind bays who had been mstitunanalized because of
retarided mentalny, found no correlation between the cryp-
torchism and the vnstable behaviar Davidof™ concludes
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nant. Carroll® analyzed the responses to a questionnaire sub-
mitted to 662 urologists It is interesting to note that 77 per
cent of them had never seen a case of malignancy in cryp-
torchism Finding that 270 deaths from carcinoma of the
testis oceur annually in the United States, of which g to 13
per cent arise in nonscrotal testes, Carroll concluded that
orchiopexy does not prevent malignancy.

Hinman,® noting malignancy after orchiopexy, called
attention to the fact that under such circumstances metasta-
sts from the testis extends to the superficial inguinal lymph
nodes as well as to the deep ones because the operation has
disturbed the normal relaconship of lymph channels. We
have observed embryonal carcinoma in the testis of a 26-
year-oll man 13 years after orchiopexy, where the most
prominent feature was a superficial inguinal lymph-node
enlargement

No reports of malignancy after gonadotrophin adminis-
tration have appeared, but apparently trauma or other un-
favorable environmental factors are not important (vide¢
mfra) Marher® and Tyrell’ observed malignancy m testes
which had descended spontancously at ages 16 and 2o, respec
tively Hinman and Benteen® state that st is not so much the
position of the tesus as the biophysical and chemical factors
involved in the growth of tissue that are important, and
Gerlach? concludes that the increased rate of malignancy 1n
the undescended testis 1s the result of 1ts “basic mferiority.”

TRAUMA TO TESTIS AS A CAUSF OF MALIGNANCY

Trauma from muscle contraction 1s said to be a factor
the frequent relationship of mahignancy and cryptorchism.
Coley™ thought that there was a direct relationship n one-
third of his cases and Collins’ found 1t 1n two-thirds of the
= cascs which he had obsersed Howeier. most obscrvers
‘o inion that trauma 1s grossly overrated as a cause

voice the op
of malignancy, aiung the fact that such change occurs more
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sents a challenge in diagnosis unless the clinician remains
constantly oo gmard for such an eventuality.

Malignancy occurs about go times more frequently in the
undescended testis than in the scrotal one, presenting a most
serious problem in the management of the anomaly, This
is especially pertinent becanse orchiopexy does not appreci-
ably reduce the incidence of the complication,

Psychic disturbances complicating cryptorchism ave con-
sidered by sowe urologists wo be serious enough ta warrant
orchiopexy. It is our opimon that the mportance of thas
factor is overemphasized.

The most important complication of cryptorchism 1s dis
turkied spermatagenesis This has already been discussed
Chapter 1V, Pathology
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that there is no psychic entity associated with cryptorchism.
Our own conclusions are presented with caution because
they are based on the observation of a small number of cases
and because they are founded on impressions rather than
on expert psychiatric technic. We might state, nevertheless,
that we have never observed an emotional disturbance in a
boy or an adolescent with cryptorchism unless that crypt-
orchisin was part of the symptom-complex of hypogona-
dism, or unless the patient had been subjected to continuing
reminders of the anomaly by repeated visits to physicians.
The average adolescent with cryptorchism who experiences
normal sexual maturation is cither unaware of his defect
or is not concerned with it. This reaction is in contrast with
that of the boy with normally descended testes who remains
sexually immature at a time when his classmates and play-
mates have developed adult genitalia, Under such cir-
cumstances, the feeling of inferiority and the tendency 10
withdraw from normal activity may be pronounced

SUMMARY

Cryptorchism is generally asymptomatic, being accom-
panied by pam only in the exceptional case. This pamn is
usually a signal of the onset of a complication, such as
hernia, torston, or inflammation, but may occur as an un-
explained symptom

The undescended tests 1s subject to complications simular
to those encountered i the scrotal testis. These include
trauma, torsion, hernia, inflammation, and malignant de-
generation In addition, psychic disturbances are sawd to
occur often. Most of the comphcations are encountered
more frequently in cryptorchisin because of the nature of
the anomaly. The mgumal testis 1s relauvely fixed and is
more ecasily traumatized than the scrotal testis Torston
occurs more readily because the anatomic features favoring
it are the rule rather than the exception in cryptorchism
Inflammation of the abdommnal testss and epididymis pre-
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chapter V|
DIAGNOSIS AND TREATMENT

DIAGNOSIS

Definition

Philologically, the term cryptorchism literally connotes
the existence of a hidden testicle, Dorland’s The American
Hlustrated Medical Dictionary (22nd edition) defines cryp-
torchism as “A developmental defect in which the testes
remain 1n the abdominal cavity,” presumably implymg that
those testicles which are halted 1n their descent n the -
gumal canal technically remain m the abdommal cavity
For clinical purposes, the term cryptorchism 1s synonymous
with and 1s embraced by the term undescended testis, which
in turn denotes that the testis has not come down to 1ts nor-
mal posizon at the bottom of the scrotum

Clinical Diagnosis

The diagnosis of cryptorchism 1s established whenever
physical examination discloses an empty undeveloped scro-
tum The tesus may be intra-abdomrnal in which case 1t 15
not palpable, or it may be felt 1n the mngumal canal It 1s
important that this entity be distinguished from pseudo-
cryptorchicm, ectopic testis, and other assoctated anomalies

Differential Diagnosis
l’gEUD()CR\']’T()RLHlS\(
The diaghosts of cryptorchism would be a very simple
matter were 1t not for the presence of the cremaster muscle
>3
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which, when it contracts, may pull a normally descended
testis out of the scrotwn, thus simulating cryptorchism. In
many boys, the cremaster muscle is so hyperactive and the
cremasteric reflex so pronounced that testes which are
normally situated in the scrotum may be pulled upward
during the course of a physical examination. To this de-
ceptive state the term psendocryptorchism has been aptly
applied. This entity has long been recognized, and the lit-
erature is replete with advice for caution in diagnostic pro-
cedures to avoid mustaking it for cryptorchism. The ex-
aminer is advised to have warm hands, to make certain that
the child is fully relaxed, and to carry out the exmination
as gently as possible, I1f the testis 15 palpable distal to the
external inguinal ring and if 1t can be pulled into the scro-
tum, the most likely possibility is a hypertonic cremaster
muscle. Testes which appear undescended in a standing
position often become scrotally palpable in a relaxed recum-
bent position. True cryptorchism is associated with an un-
derdeveloped scrotum; the presence of a normal scrotal sac
on the affected side should raise the suspicion of psendo-
cryptorchism.

Many observers, discussing the entity of pseudocrypt-
orchism, have offercd the opinion that a large number of
the reported successes {ollowing gonadotrophin administra-
tion resulted from its use in pseudocryptorchids.®* Bevan®®
found that one-fourth of the patents referred to him be-
cause of retained testes did not have cryptorchism because
therr testes could be manipulated into the scrotum Browne'*
believes that 8o per cent of the nonscrotal testes which
he sees are merely retractile, Some climcians advise the ap-
plication of heat for its relaxing effect before making a diag-
nosis of true cryptorchism. Certamnly, if there is any doubt,
the child should be re-cxamined when he is Iess tense and
fearful Pscudocryptorchism 1s not a clinical entity and re-
quires no treatment
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DIAGNOSIS

Definition

Philologically, the term cryptorchism literally connotes
the existence of a hidden testicle Dorland’s The American
Hlustrated Medical Dictionary (22nd edition) defines cryp-
torchism as “A developmental defect in which the testes
remain m the abdominal cavity,” presumably implying that
those testicles which are halted in their descent m the in-
guinal canal technically remain 1 the abdominal cavity
For climical purposes, the term cryptorchism 1s synonymous
with and is embraced by the term undescended testis, which
m turn denotes that the testis has not come down to 1ts nor-
mal position at the bottom of the scrotum.

Clinical Diagnosis

The diagnosis of cryptorchism is established whenever
physical examination discloses an empty undeveloped scro-
tum The tesus may be intra-abdonmmal m which case 1t 1S
not palpable, or 1t may be felt in the mguinal canal It 1s
mportant that this entity be distinguished from pseudo-
cryptorchism, ectopic testts. and other assocated anomalies

Differential Diagnosis
PSFUDOCRYP TORCHISM
The dragnoss of cryptorchism would be a very simple
matter were 1t not for the presence of the cremaster muscle
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docs not agree, concluding that there is no definite evidence
to substantiate the gubernacular theory. Some authors™
believe that ectopia results from an endocrine disturbance
and report instances in which the testes became ectopic fol-
lowing prolonged administration of estrogen for carcinoma
of the prostate.

c ital A lies Associated with Cryptorchi

If cryptorchism is merely a local expression of infantilism,
then its frequent association with other congenital anoma-
lies is to be expected. The literature contains reports of a
large varicty of such abnormalities. In a series of reports,
Rosinshy® noted mongolism, cleft palate, hypophyseal
growth anomalies, genital hypoplasia, ctc. Coley*® agrees
with Uffreduzzi® that cryptorchism rarley occurs as an iso-
lated anomaly, and that it is nearly always accompanied by
other bodily or mental abnormalities. Hirsch and Jones
report a case of pseudohermaphroditism in which the pre-
operative diagnosis was cryptorchism. Hess*® collected a
series of cases of cryptorchism associated with abnormalities
of the central nervous system, mcluding epilepsy, hydro-
cephalus, and mongolism, Grimnfelder and Lasch®* found a
number of associated genital abnormalities, such as hypo-
spadias.

The most commonly found genital anomaly is either sepa-
ration of the epididymis from the testis by a mesorchium, or
the complete separation of the two structures so that the
epididymis, lying free, is continuous with the tesus only at
the hilus.** It is this anomaly which predisposes to torsion A
few cases have been reported in which the epididymis has
preceded the testis in its descent. the former reaching the
scrotum, with the latter stopping short in the inguinal canal

Criteria for Yreotment

A discussion of the critera for treatment mcludes the in-
dications, the age at which treatment should be mitiated,
and the clinical significance of spontancous descent.
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ECTOPIC TLSTIS

An ectoptc testis 15 one which becomes aberrant in its de-
scent, ultimately stopping at a point other than the scrotum.
Most of such testes take a normal course in their descent
through the inguinal canal, deviating from the usual path-
way only after they have passed the external inguinal ring.”
However, instances in which the ectopic testis leaves the
abdomen through the obdurator foramen have also been
described.

Four types of ectopic testes are said to exist:* perineal,
superficial inguinal or interstitial, penile, and femoral. A
fifth type, not strictly ectopic according to the definition
given above, 1s eclopa testrs hransversa in which both
testes are found on the same side of the scrotum, Hertzler™
has reported 13 such patients, one of whom also had an in-
fantile uterus.

The perineal testicle 15 the most common varicty of ec-
top1a, 105 cases having been collected by 1949.* Smook,™
reporting 12 cases in which the testis lies on the aponcurosis
of the external oblique, believes that this type of ectopia is
very common, Budinger'® has also described this anomaly,
statng that it 1s distinguished from the usual form of un-
descended testis by the fact that the processus vaginalis as
well as the testis migrates upward on the aponeurosts of the
external oblique Such aberrant migration of both the pro-
cessus vagwnalis and the gubernaculum has alse been ob-
served in perineal ectopa ™

In 1nstances of ectopia as well as n ordinary cryptorchism
the cpididymis is not i intimate contact with the testis
It is abnormally long and thin, being attached to the testis
only at 1ts head and merging imperceptibly into the vas
delerens.

The causc of ectopia 1s obscure Most authors believe
that the abnormal posttion results from faulty insertion of
the distal end of the gubernaculum. However, Weinberger™



Diagnosis and Treatment 75

does not agree, concluding that there is no definite evidence
to substantiate the gubernacular theory. Some authors™
believe that ectopia results from an endocrine disturbance
and report instances in which the testes became ectopic fol-
lowing prolonged administration of estrogen for carcinoma
of the prostate,

Congenital Anomalies Associated with Cryptorchi

If cryptorchism is merely a local expression of infantilism,
then its frequent association with other congenital anoma-
lies is to be expected. The literature contains reports of a
large variety of such abnormalities. In a series of reports,
Rosinsky®™ noted mongolism, cleft palate, hypophyseal
growth anomalies, genital hypoplasia, etc. Coley*® agrees
with Uffreduzzi®® that cryptorchism rarley occurs as an iso-
lated anomaly, and chat it is nearly always accompanied by
other bodily or mental abnormalities, Hirsch and Jones*
report a case of pseudohermaphroditism in which the pre-
operative diagnosis was cryptorchism, Hess®® collected a
series of cases of cryptorchism associated with abnormalities
of the central nervous system, mcluding epilepsy, hydro-
cephalus, and mongolism. Grunfelder and Lasch® found a

number of associated genital abnormalitics, such as hypo-
spadias.

The most commonty found genital anomaly is either sepa-
ration of the epididymis from the testis by a mesorchium, or
the complete separation of the two structures so that the
epididymus, lying free, is continuous with the testis only at
the hilus? It is this anomaly which predisposes to torsion A
few cases have been reported in which the epididymis has
preceded the testis in its descent, the former reaching the
scrotum, with the latter stoppmng short an the ingumal canal 2

Criteria for Treatment

A discussion of the critera for treatment includes the in-
dications, the age at which treatment should be initiated,
and the chinical significance of spontaneous descent.
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INDICATIONS

Consideration of the indications for treatment of crypt-
orchism must obviously begin with examination of the rea-
sons to correct the anomaly. It is generally agreed that the
primary objective is adequate fertility. Additional aims are
the prophylactic elimination of a potential focus of malig-
nant degeneration, correction of an associated clinical
hernia, and avoidance of psychic disturbances which may
arise as a result of the genital anomaly. These items will be
fully discussed in Chapter VII. Suffice 1t to state here that in
unilateral cryptorchism which, as already stated, comprises
8o per cent of all cases of cryptorchism, fertility is gencrall.y
satisfactory. Thus the primary indication for treatment 13
at once eliminated in this group,

In any event, because results of treatment fall far short
of this primary objective and because of the frequency of
spontaneous descent, we believe that boys with uncompli-
cated, asymptomatic, unilateral cryptorchism should be
spared both the hazards and the tnconvemence of orchio-
pexy. We concede that small doscs of gonadotrophin may be
admunistered as a therapeutic test, but warn against the use
of large doses. emphasizing the fact that psychic trauma
induced during the period of trial therapy may be more
harmful than that resultng from the half-empty scrotum.
Howener, many urologsts deem 1t advisable to subject crery
cryptorchid patient to surgery if other treatment fails

AGE I'OR INITIATING TRFATMENT

Opinions regarcding the most suntable age for initiating
treatment to correct crypmrclusm have changed considerably
in recent years During the early part of the century when
little was Anown of the hormonal factors mvoled i the
mechanism of testicular descent, the sole method of treat-
ment, orchiopexy, was deferred untal puberty or .thcrcnflcr
By this age the testes as well as the surrounding tissues were
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said to be sufficiently grown to facilitate surgery. Inasmuch
as the functional capacity of the testis was judged primarily
by its size, consistency, and position, the need for surgical
cortection at an earlier age was not clearly manifest. These
concepts were gradually revised as the surgeon became cog-
nizant of the need for functional as well as cosmetic im-
provement, and as it became apparent that the nonscrotal
testis lost its capacity to develop at least three to four years
before the onset of puberty.

During the early part of the century, also, the sole method
for appraising the result of orchiopexy was semen examina-
tion. However, in unilateral cryptorchism associated with a
normally functioning scrotal testis on the opposite side,
semen examination is obviously of no value, Even if the un-
descended testis temains functionless the normally de-
scended one may supply spermatozoa in sufficient numbers to
insure adequate fertility. Under such circumstances, semen
examination would not disclose the depressed spermato-
genesis of the undescended testis either before or after treat-
ment. In hilateral cryptorchisin, however, semen examina-
tion is applicable. Sterility following bilateral orchiopexy
led to a further reappraisal of the methods of treatment,
subsequent reports advocating both earlier surgery and im-
proved technics.

Surgery at any age leaves much to be desired, as will be
shown in Chapter VII Results of Treatment. This accounts
for the many modifications of technic, as well as for the
several suggested ages for archiopexy. Winkel-Smith* for in-
stance recommends operation before age 2 because the abso-
lute distance from the abnormal testicular position to the
scrotum becomes greater with increased growth, and Koop*
suggests that orchiopexy be done as soon after birth as the
diagnosis 15 established.

With the advent of gonadotrophic hormone treatment,
therapeutic concepts were further modified Inasmuch as
administration of small doses of the hormone seemed in-
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INDICATIONS

Consideration of the indications for treatment of crypt-
orchism must obviously begin with examination of the rea-
sons to correct the anomaly, It is generally agreed that the
primary objective is adequate fertility. Additional aims are
the prophylactic climmation of a potential focus of mahg-
nant degeneration, correction of an associated clinical
hernia, and avoidance of psychic disturbances which may
arise as a result of the genital anomaly. These items will be
fully discussed in Chapter VII. Suffice it to state here that in
unilateral cryptorchism which, as already stated, comprises
80 per cent of all cases of cryptorchism, fertility is gencrally
satisfactory. Thus the primary indication for treatment is
at once eliminated in this gronp

In any event, because results of treatment fall far short
of this primary objective and because of the frequency of
spontaneous descent, we believe that boys with wncomjil-
cated, asymptomatic, untlateral cryptorchism should be
spared both the hazards and the mconvenience of orchio-
pexy We concede that small doses of gonadotrophin may be
admunistered as a therapeutic test, but warn agamst the us¢
of large doses, emphasizing the fact that psychic trauma
duced during the period of trial therapy may be more
harmful than that resulting from the half-empty scrotum.
However, many urologists deem it advisable to subject every
cryptorchid patient to surgery 1f other treatment fails.

AGE FOR INTTIATING TREATMENT

Opinions regarding the most suitable age for initrating
treatment to correct cryptorchism have changed considerably
in recent years During the early part of the century when
little was known of the hormonal factors mmolved in the
mechanism of testicular descent, the sole method of treat-
ment, orchiopexy, was deferred until puberty or thereafter.
By this age the testes as well as the surrounding tissues werc
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to puberty and advised postponement of surgery until the
sixteenth year., Later analyses were also in general agree-
ment with this concept.?23%* In addition, the sobering re-
ports of careful observers who elicited descent in only 2o per
cent of treated boys led to further unpopularity of early
treatment. Thompson and Heckel™ came to the conclusion
that gonadotrophin administration resulted in descent of
only those testes that would ultimately have descended
without treatment, and advocated hormone administration
merely as a method of distinguishing testes that are destined
to descent spontancously from those that will require orchto-
pexy. They stated, however, that gonadotrophin adminis-
tration, even when it fails to effect descent, results in
cnlargement of the parts involved and thus facilitates sub-
sequent surgery.

TREATMENT OF CRYPTORCHISM

Two methads of effecting descent of the undescended
testis have been universally adopted endocrine administra-
tion and orchiopexy. Some observers have concluded that
neither hormone administration nor orchiopexy accom-
plishes the aims of treatment. They advocate observation
without treatment or, 1f surgery is indrcated for some other
reason such as an associated hernia, orchiectomy rather than
orchiopexy because removal of the undescended tesus elimi-
hates a potential focus of malignant degeneration, Baker®
goes even further, favoring removal of all high inguinal and
abdominal testes for cancer prophylaxis.

Endocrine Administration

EXPERIMENTAL BACKGROUND

The endocrine treatment of cryptorchism had 1ts origm
in 192y with the discovery of a gonad-stimulating prmcxple
in the urine of pregnant women **™ In 1932 Engle™ in-
jected the immature macacus monkey with extract of human
pregnancy urime and noted a marked increase m testicular
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nocuous, the tendency to start treatment as soon as the
diagnosis was made grew in favor. Moore’s experiments,* *
disclosing degeneration of the germinal epithelium of the
nonscrotal testis and suggesting that it should be removed
from its inimical environment as soon as possible, gave
further impetus to the notion of early treatment.

‘The introduction of testicular biopsy has shed more light
on the subject The recognition of physiologic standards
disclosed the fact that the normal testis undergoes only slight
growth with very little change in its cellular structure up to
age 9. At age 10, histologic evidence of maturation first
appears. Employing such standards for comparison, Robin-
son and Engle® found degenerative changes in the tubular
cells of nonscrotal testes as carly as age 5, and advocated
initiation of therapy not later than that age. In a similar
study, Nelson® found degenerative changes 1n undescended
testes in some instances as carly as age 6 He was not,
however, certain whether the changes were caused by the
unfriendly extrascrotal environment or were the result of
inherent disease of the germ plasm. In the latter case, de-
generation would have taken place cven if the tests had
been normally situated

Based on our findmngs, described in Chapter 1V, Pathol-
ogy, 1t 15 our opinion that, from the age of 10 on, the non-
scrotal testis displays a definite lag m development and
should no longer be kept in 1ts abnormal position. We
believe therefore that treatment should be itiated before
age 1o but not necessarily as early as age 5 or 6.

SPONTANEOUS DESCENT

The enthustasm accompanying the carly, favorable results
of gonadotrophin admimstration waned as reports empha-
sizing the frequency of spontancous descent were published
Johnson® reported spontaneous descent 1n 313 of 541 crypt-
orchrd bays whom he observed over a period of years He
suggested the usc of endocrine therapy only as an adjunct
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hormone-treated cases, concluded that a larger percentage
of good results was obtained only by physicians who included
pseudocryptorchism in their series. He stated that spontane-
ous descent, or descent following the use of gonadotrophins,
is a rare occurrence in true cryptorchism

The dosage as reported by the various clinieians has also
varied considerably Initially, the quantity of gonadotrophin
administercd was small, doses as small as 100 LU. twice
weekly being reported effective Later, larger doses, averag-
ing 5oo 1.U. three times weekly were most commonly em-
ployed, and a few clinicians administered 500 or 1,000 LU.
daily.

The duration of treatment has also varied considerably.
Some observers advise discontinuing gonadotrophin admin-
wstration if testicular descent fails to occur after 6,000 LU.
have been given, while others advocate the use of as much
as 60,000 1.U Perloff** reports success with a dosage of 500
LU, daily for 4o days in boys who had previously been
treated unsuccessfully with smaller doses

Antertor-prtutary Extract On the supposition that anter-
ior-pitutary extract would be more effective in inducing
descent than pregnancy-urine extract, Hardy, Bigler, and
Scott® treated 71 cryptorchuids with either anterior-pituitary
extract or pregnancy-urine extract, or both, Thirty-two boys
with jo undescended testes were given anterior-pituitary
extract; 23 boys with 31 undescended testes received preg-
nancy-urine extract, and 16 boys with 20 undescended testes
received both extracts The results were such that they

concluded that pregnancy-urine extract administered alone
was most eflcctive

Androgen The mode of action of gonadotrophin was
presumed to be stimulation of the wtersttial cells of Leydig,
resulting m production of male sex hormone It was to be
expected, cherefore, that the administration of testosterone
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size as well as descent of the gland from the head of the
inguinal canal to the scrotum. He concluded that stimula-
tion by gonadotrophic hormone is the inciting factor in
descent of the testis.

CLINICAL EXPERIENCE

Gonad-stimulaling Hormone. The first clinical report of
the use of the gonad-stimulating principle appeared in 1931
when Schapiro® issued the first of his many papers disclosing
good results in the treatment of human eryptorchism with
pregnancy-urine extract. Many enthusiastic clinical reports
of the use of anterior pituitary-like substance (pregnancy
urine) appeared, claiming descent of 5o to 73 per cent of
undescended testes in patients so treated. Within a few years
summartes of clinical experiences with the hormone had
appeared, reporting considerable success in inducing de-
scent, especially in bilateral cryptorchism 7+

In 1938 Thompson and Heckel™ collected a sertes of 579
cases reported by other observers. Of these, 281 patients had
bilateral cryptorchism (362 testes) and 298 had unilateral
cryptorchism Testicular descent had been effected by gona-
dotrophin therapy in 65 per cent of the bilateral cases and n
47 per cent of the unilateral ones However, their experience
with this method of treatment was not as encouraging, they
treated 29 boys, aged 1 to 15, with 35 undescended testes.
and obtained descent in only 27 per cent of the tesics As
time passed, smaller percentages of success were recorded.
Munpnss® obtaining descent in only go per cent of his
cases, concluded that gonadotrophin should be employed
only in patients with bilateral cryptorchism assocrated with
subnormal gemtal development. In 1939 Thompson and
Heckel™ reported anather serics, revealing descent in anl.y
20 per cent of testes. In 1941™ they reiterated that "ch(?n-
omc gonadotrophin causes descent only of those testes \\'hl(::
would descend at time of puberty without treatment.” Rea,™
also reporting descent 1 zo per cent of the testes of his
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hormonc-treated cases, concluded that a larger percentage
of good results was obtained only by physicians who included
pseudocryptorchism in their series. He stated that spontane-
ous descent, or descent following the use of gonadotrophins,
is a rare occurrence in true cryptorchism,

The dosage as reported by the various clinicians has also
varied considerably. Initially, the quantity of gonadotrophin
administered was small, doses as small as 100 LU. twice
weekly being reported effective. Later, larger doses, averag-
ing 500 1.U. three times weekly were most commonly em-
ployed, and a few clinicians administered 500 or 1,000 1 U
daily.

The duration of treatment has also varied considerably
Some observers advise discontinuing gonadotrophin admin.
istration if testicular descent fails to occur after 6,000 LU.
have been given, while others advocate the use of as much
as 60,000 I U Perloff® reports success with 2 dosage of 500
1.U. daily for 4o days in boys who had previously been
treated unsuccessfully with smaller doses.

Antertor-prtuttary Extract. On the supposition that anter-
ior-pituitary extract would be more effective in inducing
descent than pregnancy-urine extract, Hardy, Bigler, and
Scott*® treated 71 cryptorchids with either anterior-prtuitary
extract or pregnancy-urine extract, or both Thirty-two boys
with 40 undescended testes were given anterior-pitwtary
extract, 28 boys with 31 undescended testes received preg-
nancy-urine extract, and 16 boys with 20 undescended testes
received both extracts The results were such that they

concluded that pregnancy-urine extract administered alone
was most effective.

Androgen The mode of action of gonadotrophin was
presumed to be stimulation of the interstitial cells of Leydig,
resulting 1n production of male sex hormone. It was to be
expected, therelore, that the admimstration of testosterone
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would hate a similar effect in cryptorchism. Hamilton®
produced descent in the immature macaque by employing
testosterone propionate. In the human, Hamilton and Hu-
bert® obtained good results in only three of eight bilateral
cryptorchids and in only onc of 12 unilateral cryptorchids.
Zelson and Steiuitz.® obscrving complete descent in 23 per
cent of bilateral cases and in 15 per cent of unilateral cases
following testosterone administration, suggested use of
gonadotrophin only in those cases showing partial descent.
They credit Denk and Uebelhor® with priority in the use of
testosterone.,

Other Hormones. Thyroid extract has been employed in
boys showing evidence of hypothyroidism, as well as in
cuthyroid obese boys, with only moderate success.

The sex-maturation fracton of the adrenal gland has also
been employed in cryptorchism. Pottenger and Simonsen®
adminsstered the residue of a benzene fraction obtained by
the Swingle and Phiffner method of extracting adrenal glands
and obtained descent 1n eight of nine boys.

Buquet' reported favorable results with the use of thymic
extracts adminstered either orally or parenterally.

In conclusion, endocrine treatment of cryptorchism con-
sists of the intramuscular admimstration of chorionic gona-
dotrophin 1n doses averaging oo I U. three times weekly
If descent does mot occur after 10,000 1U. have been
injected, treatment should be discontinued Small doses of
testosterone, from 1+ to 30 mg weekly for a total of goo mg
may then be employed, although that is also likely to be in-
effective. The use of larger doses of gonadotrophin or andro-
gen leads to premature sexual maturation and should be
avorded. The admiistration of thyroid substance 15 advis-
able only in the hypothyrod boy
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Orchiopexy

SURGICAL TECHNIG

Surgical placement of the undescended testis into the
scrotum was first attempted by Rosenmerhel” in 18z20. In
1871 Adams® attempted orchiopexy on three patients; the
first two died and the third underwent unanticipated or-
chiectomy. Orchiopexy was later performed by Schitller®
and others, with little success. It thus fell into disrepute until
18gg, when Bevan® published the results of his improved
technic.

Bevan's original description embodies the principle of
testicular mobilization which is fundamental to the modern
technic of orchiopexy. An abstract of his original report
follows-

An incision g inches long 1s made over the inguinal canal.
The external oblique fascia 1s divided, as are all the coserings of
the cord down to the peritoneum The vas deferens and sper-
matic vessels are isolated and separated from the peritoneum for
a distance of 2 to § inches within the abdomen. The processus
vagimnalis 1s then separated from the cord, ligated at the internal
wguinal ring, and divided 14 inch below the ligature, All of the
coverings of the cord are removed so that the testicle hangs sus-
pended by the vas and spermatic vessels. A large pocket in the
scrotum is made by blunt dissection, care being taken to make
the opening in the scrotal neck large enough to admit only the
testis which is then placed into the pocket. Closure 1s carried out
according to the Bassini technic for repair of inguinal hernia.
In addition, the superficial fascia is sutured to the aponeurosis
of the external oblique, This oblhiterates the areolar space be-
tween the superficial and deep fascia in front of the external
ring, which is the most likely place for retraction of the testis.

For those cases in which the mternal spermatic vessels are
too short for scrotal placement, he later’ recommended
brsection of all of the structures of the cord except the vas
deferens, deferential artery, and vein

Sull later® he modified tus original technic by placing a
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pursestring suture avound the neck of the scrotum, super-
ficial 10 but not surrounding the sttuctures of the cord.

Toreh** added the principle of fixation to Bevan's doc-
trine of mobilization when he first published his technic of
orchiopery in 1909, crediting Keetley with the prior use of a
similar technic, Essentially, the T'orek operation consists of
“laying bare the testicle, thinning down the cord till it
consists of nothing but vas deferens and spermatic vessels,
and continuing the dissection of the vessels upward as far as
necessaty to allow the testicle to come well down without
traction.” Up to this point the technic is similar to Bevan's.
However, Torek now incises the scrotum, brings out the
testis, and sutures 1t to the fascia on the inner surface of the
thigh. He then sutures the cut edges of the scrotum to the
edges of the thigh incision. This relationship is maintuned
for from two to three months, after which the testis and
scrotum are surgically sepatated from the thigh

At least fifty modifications of the Bevan and Torek tech-
nics have been described All of them are essentially refine
ments w method o obtamn better mobilization or fixation
of the testis For obtaimng increased testicular mobilization,
Bevan's suggestion of cutting the internal spermatic vessels
has already been mentioned. La Roque,™ Yodice,” Rosen-
blatt,®* and others concentrate on careful dissection of the
retroperitoneal space, thus freeing the nternal spermatic
artery and vem, and permitung the placement of the entire
cord in a more direct Iine to the scrotum With the same
purpose in mind, Davison®® and Gessner® suggested trans-
plantation of the cord under the deep cpigastric artery and
even advised section of the vessels Gross® describes a method
of extenstve retroperitoneal dissectron, which permits frec-
ing of the vas deferens down to the basc of the bladder and
freeing the spermatic vessels well up to the inferior polc of
the kidncy. By elunmating the mguinal canal he shortens
the pathway of the cord considerably He employs r'ubbcr-
band traction for a few days only to prevent the testis from
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slipping back in the early postoperative period (vide infra).
Many modifications for fixation of the testis have also
been introduced. One advised suture of the gubernaculum,
nstead of the testis, to the thigh. Wolfson and Turkeltaub®®
detached the gubernaculum after two months, while Ewart*
insisted on maintaining the attachment for one year. Sargent®”
suggested the use of a single catgut suture between the
testis and thigh, thus eliminating the need for the detaching
operation. Cotton, linen, silk, and steel wire have been sub-
stituted for catgut, Abramson'* suggested attaching the
gubernaculum to a fascial flap taken from the thigh, Johner**
and Chalier' advised the attachment of weights to the suture
in order to mamntain traction Cabot and Nesbit!* and others
modified the traction principle by the use of a rubber band
which is attached at one end to the testicular suture, and at
the other end, by means of adhesive tape, to the inner sur-
face of the thigh. This allegedly exerts intermittent traction,
at the same time permutting more freedom of thigh motion.
This method eliminates the disadvantage of direct attach-
ment of the testis to0 the thigh, exther by the Torek technic
or any of its modifications, which supposedly induces nar-
rowing of the lumen of the internal spermatic artery as it
is strerched This 15 of course undesirable because 1t results
1 a reduction of bload flow through the artery On the other
hand, intermittent traction allegedly permits relaxation of
the tension and increased blood flow brought about by ap-
proximation of the thigh to the scrotum during the shorten-
ing phase.

Still other refinements in the technic of fixation have been
suggested Petrivalshy™ and Shoemaker*® obtam added fixa-
tion by placing the tesus external to the dartos fascia of the
scrotum, that 15, between the dartos and the skin, The pocket
formed between these two layers is sealed by suturing the
opening made in the dartos This can be combined with any
of the fixation methods advocated. Ombrédanne™ described
a procedure in which the testis, freed as described above, is
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brought through the median raphe of the scrotum and fixed
to the opposite thigh. This method of transscrotal fixation
has been advocated by many others.'® 728 pelle™ modi-
fied the Ombrédanne technic by bringing the testis through
the median raphe and then closing the opening in order to
prevent return of the testis to the original side of the scro-
tum. He did not find it necessary 1o fix the testis to the thigh

The results of orchiopexy will be discussed in Chapter
VI Results of Treatment. Suffice it here to point out thay
the many modifications of the surgical technic attest to the
dissatisfaction with the end results.

Orchiectomy

Removal of the testis has taken its place as an accepted
procedure in cryptorclusm. The high incidence of malig-
nancey m cryptorchism has prompted many surgeons to advo-
cate orchicctomy, especially for those patients tm whom
satisfactory orchiopexy is technically difficult or impossible.
A dramauc example of the manner in which a surgeon’s
opinon may be miuenced is found m the report of Szyman-
owshi™ who 1 1868 Inimself developed carcinoma of an
undescended testis and thereafter finnly advocated remosal
of every nonscrotal testis As early as 1887 Thirar™ recog:
nzed that the undescended testis 1s almost always sterile and
advised its removal as a prophylactic measure against cancer

In more recent publications Chauvin® and de Moura™
report testicular malignancy after orchiopexy. but they
sttll believe that the operation lowers the incidence of testr-
cular cancer On the other hand, many others!® 495t # con-
clude that orchiopexy does not reduce the incidence of
mahgnancy n cryptorchism The argument that orchiopexy
places the testis n a more accesstble position so that mahg-
nant degencration can be detected early appears untenable
(0 us. If the hazard 1s malignancy, orchiectomy is the only
sound proccdure Thus, Baker® advises removal of the “ngh
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inguinal and abdominal unilateral cryptorchid testis,” cven
if it is found possible to place it in the scrotuin.

SUGTION TREATMENT

The application of suction by means of a large syringe in
order to “loosen and lengthen” the structures of the cord
enjoyed a small measure of papudarity in the 1g930's. Ballen-
ger et al.? reported its successful use in 23 patients, in all of
whom a testis of normal size was brought into the scrotum,
The method never gained popularity, probably because ic
was realized that only those testes which would eventually
have descended spontancously were brought into the scro-
tum by suction alone.

OBSFRVATION WITHOUT TREATMENT

We are of the opinion that uncomplicated unilateral
cryptorchism may be left without further treatment 1f pre-
liminary doses of gonadotrophin are incffective. We take
this stand for the following reasons:

(a) Men with untreated unilateral cryptorchism are usu-
ally ferule. Analysis of our cases of male infertility discloses
that the percentage of infertile men with unilateral crypt-
orchism does not exceed that found in the average popu-
fation, If the scrotal tesus is functioning normally, normal
fertility can be assured.

(b} Those observers who have followed by postopera-
tive biopsy patients subjected to orchiopexy agree that a
good functional result (normal spermatogenesis) is ex-
ceptional. In our series of wmnfertile paunents, which is of
course not representative of the general population, we
were unable to find even moderately satisfactory spermato-
genesis in a single adult testis that had been surgically
brought 1nto the scrotum before puberty® Moreover, the
number of instances in which orchiopexy interfered with
the blood supply of the tesus, resulung in destruction of the
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Leydig cells as well as of the seminiferous tubules, is con-
siderable. Orchiopexy eventuates in testicular atrophy in
over 10 per cent of all cases,™

(¢) Orchiopexy docs not reduce the relatively high
incidence of malignant degeneration of the undescended
testis, Placement of the testis into the scrotum merely be-
cause it may be more casily observed is, in our opinion, a
poor method of cancer prevention.

() Although almost all patients with undescended testes
have a patent processus vaginalis, only a small percentage
ultimately develop a hernia requiring surgical repair.

(¢) We arc of the opinion that the importance of the
emotional disturbances associated with cryptorchism has
been overemphasized. We have observed no such disturb-
ance in our patients and the few reports in the literature
find no psychesoctal correlation to cryptorchism,

We should Iike to re-emphasize that the foregoing dis-
cussion applics only to instances of unilateral eryptorclusm.
In bilateral cryptorchism the problem is somewhat differ-
ent. Although an occasional article reports fatherhood 1n
an untreated bilateral cryptorchid, the number of such
instances 15 so small that it 1s farr to assume that a bilateral
cryptorciud boy will become a sterile adult Moreover,
because bilateral cryptorchism is more likely to result from
an endocrine disorder, the indicatton for mtensive hormonal
therapy is unmstakable. If the boy appears to be definitely
cunuchoid, endocrine treatment should be continued for
an indefinite period On the other hand, if there is no evi-
dence of endocrmopathy the deciston with regard to surgical
intervention should depend on the size and the position of
the testes If they are intra-abdominal, making a good func-
tional result unlikely, surgery should not be attempted.
However, if the testes can be palpated in the ingunal canal
orchiopexy should be contemplated In such instances we
are in favor of opcrating on one side at a tume because of
the numerous reports of eunuchism following bilateral
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orchiopexy. If atrophy occurs after the first aperation the
advisability of orchiopexy on the other side might well be
questioned,

Resume of Treatment

‘The following is a brief outline of the prevailing, gen-
crally accepted methods of treatment.

1. Treatment need not be instituted before age 3 or 6,
although we, with many other observers, bcheve that it
may be safely postponed until age g From the viewpoint of
spermatogenesis, treatment initiated after the onset of
puberty is valueless.

2. If there is evidence of endocrine dysfunction, carchul
and complete study is necessary in order 1o determine the
type and quantity of hormone to be adminstered.

(a) Chorionic gonadotrophin—This should be ad-
ministered in relatively large doses (500 to 1,000 LU
cither daily or three times weeklly for a total of 10,000
T U. I signs of sexual maturation, such as growth of pubic
hair and enlzrgement of the penis, appear without prog-
tess in the descent of the testis treatment should be dis-
continued.

(b) Testosterone propionate may be employed, 10
mg. 2 to § times weekly, exther alone or m combination
with the choronic gonadotrophin, The precautions re-
garding signs of sexual maturation should be observed
even more carefully, h as the administration of
testoserone in excess 1s known to produce whular dam-
age

(c) Thyroid extract may be given m doses commen-
surate with the degree of hypothyroidismn Thyrowd sub-
stance is of no benefit in simple obesity.

3. If there is no evidence of endocrine dysfunciion chor-
1onic gonadotrophin may sull be used as a therapentic test
in the doses histed above, but overdosage should be avoided

4 1f descent does not occur following this regimen the
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following alternatives are available: observation without
further treatment, orchiopexy, or orchicctomy.

With 1espect to orchiectomy, we are not quite in agree-
ment with Baker who advocates the procedure for all high
inguinal and abdominal testes. As stated before, we are
moic inclined to withhold operation in instances of un
complicated unilateral eryptorchism. However, if operation
is performed because of pain, or because of a symptomatic
hernia, orchicctomy is advisable under certain circum-
stances, For instance, orchicctomy is indicated in a boy with
unilateral cryptorchism, if operation discloses an unusually
small testis or if satisfactory orchiopexy is technically im-
possible. Orchicctomy, as a cancer preventative, is the only
treaument indicated in the adult with unilateral cryptor-
chisin The alternative is observation without treatment.

REFERENCES

t. Aprauasson, R H,  Combined surgical and physiologic
treatment: description of operatve procedure,  Arch
Surg 44 vyo, tgqe.

Asranansoy, R OH  Operamve techmque for erypt-
ordhudism  J Urol 51 301, 1914

. Apass, | T Remarks on a case of ttansition of the testide
mto the perineum  Lancet 1 710, 1871

AscuriM, 5, ap Zosors, B Hypophysenvorderlappen-
hormon und Ovarialhormon in Harn von Schwangeren
Klin Wchnschr 6 1322, 1927

Asciueiv, S, Anp Zowork, B, Die Schwangerschalts-
diagnose aus dem Harn durch Nachweis des Hypophysen-
vorderlappenhormons Kl Wehnschr. 71404, 1928,

Bakser, R.  Discussion of paper: Development of the testis,
by Charny, C. W, Conston, A. S., and Meranze, D. R.
Fertil. & Stertl. 3,176, 1952

. BaLiracir, E. G, Eworr, OF, AnD McDoxawn, H. P.
Suction treatment for undescended testicles, South. Sur-

geon 4:297, 1935-

»

o

w

=



@

©

20,

°

21,

2;

o

2,

Fe

"
e

Diagnosis and Treatment 91

. Brvay, A. D. Undescended testes. Surg. Clin. 2:1101,

118

- Bevay, A. D. Operation for undescended testicle and

congenutal inguinal hernia  J.A M.A. 33.773, 1899

. Bevan, A, D. Surgical treatment of undescended testicle;

a further contribution.  J.A.ALA. y1.718, 1903.

. Browng, D. Treatment of undescended testicle. Proc

Roy. Soc. Med. 42.643, 1949.

. Bupinerr, K. Ueber Hernia Inguino-superficialis und

Fehllage des Scheidenfortsatzes. Arch. ki, Chir. g5:140,
1911,

Buguer, A Considérations sur les trai de 'ectopie
testiculaire de I'enfant.  Progrés Med, 67:816, 1939.

. CagoT, H, AND NEssit, R, M.  Undescended testis. Arch

Surg. 22 850, 1931.

. CarnEy, T. B,, LEuTHER, P. A, Axp Marks, N. M. Trans-

scrotal orchiopexy 1n adults  Am. J. Surg 72:715, 1916
GCarroLr, W. Malignancy in cryptorchidism.  J. Urol.
61.396, 1949

. Cuatier, A A propos du traitement chirurgical de Pecto-

pie testiculaire. Lyon Clururgieal. 44:253, 1049

Cuarny, C W, anxp WoraiN, W. The management of
cryptorchism,  Surg, Gyn. & Obst, 102.177, 1956.

Cuavviy, M. E.  Séminome développé sur un ancien testi-
cule ectopique abaissé par le procédé d'Ombrédanne.
Bull. Soc. Franc. 'Urol 196, 1938

CoLey, W. B. Operative treatment of undescended or
maldescended testis with especial reference to end-results.
Surg., Gyn & Obst. 28-452, 1919

Cont, R E.  The Surgical management of cryptorchidism,
Ann. Surg. 119.501, 1944

Cove,R E The management of cryptorchidism.  J. Urol.
42 240, 1039

Davisoy, C The surgical treatment of undescended testi-
cle Surg, Gyn. & Obst r2.283, 1911

pE Moura, € Accidentes aqudos de criptorquidia,  Ama-
tus Lusttamus 6 509, 1917.

Dexk, W, asp UrseLior, R Zur Hormontherapie der
Retenuo Testis  J Internat, de Chur, 1:369, 1936,



92 CRYPTORCHISM

20, Excir, LT, Taperimentally induced descent of the testis
in the macacus monkey by honnones from the anterior
pituitary and pregraney urine: Role of gonadokinetic
hormones in pregnancy blood in normal descent of testes
fnnan. Ludocrinelogy 16:518, 1932,
Fwaxrt, E. E. The technic of orchiopeny. 8. Clin, N,
Amer. 221851, 1942,
28. Fotmnitg, J. C. M., Cervino, J. M., Higrira, J. M., Trrra,
A, AND Arsgrirus, A, I’scndmumplc testiculaire provo-
quée par le stithasterol,  Bull. et mém, Soc. med. hdp.
Paris 62.117, 1046,
29 Grsssiw, L B, Davison's operation for undescended testi-
cle. New Orirans M. & 8. ]. 65.611, 1018.
so.Guarer, J. B, Studies in malignant testis tumors. V.
Tumors developing after orchiopesy. Report of 2 cases
and review of fig. ], Urol. 46:750, 1941,
3t Grow, R E. The Surgery of Infancy and Childhood.
Chapter g7 W. B. Saunders Co., Philadelphia, 1953-
Guitsrprmer, B, asp Lascu, W. Vorlaufize Mitterlung
uber den Nachwers Zueier verschiedener Formen son
Kryprordhtamus.  Ann poediat. 16728, 1946,
33. Hasrron, [ B, The effect of male hormone upon the
descent of the testes  Anat Rec. 707533, 1938

1 Hasurzow, | B, anp Hunerr, G Fffect of synthetic male
hormone substance on descent of testicles m human
cyporcucism Proc Soc. Exper Biol. & Med. 39 1
1948

35 Hansen, T. S Fertility mn operatively treated and un-
treated cryptovchisin  Acta ofnr. scand 94:117, 1946

36. Harpy, L. M, BioLrg, [ A, anp Scorr, T. V. Treatment
of cryptorchism with gonadotrophtc hormones. Proc.
Inst. Med. Clicago 11 321, 1937,

g7 Hrrrzier, A E. Ectopia testis transversa with infanule

X uterus  Surg, Gyn, & Obst 23 597, 1016

98, Hrss, L. Cryptorchidism and the cremasteric reflexes.
J. Nerv & Ment Dis 97'423, 1913-

. Hicowss, C. C, anp Wrrri, H.  Surgical treatment of un-
descended testicles.  Surg, Gyn. & Obst. 48536, 1929

”

ie



4

.
17

4
44

s

45.

46.

47

48.

5

°

o

o

52,

51

Diagnosis and Treatment 93

. Hinman, F., anp Benteen, F. H. The relationship of

cryptorchidism to tumors of the testes. J. Urol. 35:378,
1936.

. Hiscu, E. W, anp Jones, T. G A case of pseudo-herma-

phrodism in which operation was performed for un-
descended testes ] A.M.A. 92.2018, 1929

. Jouner, T Zur Behandlung des Descensus Incompletus

Testts; Neue Methode mit Freier Extension. Helvet.
med. acta 1.699, 1937

. Jonnsov, W.W. Cryptorchidism  J.A.M A. 1r3:25, 1939

Jones, A E., anp LieBerTHAL, F. Perineal testicle. J.
Urol. 40.658, 1938.

Koor, C. E. Differential diagnosis and management of
undescended testis  Med. Clin. N 4 361779, 1952.
Koop, C. E Discussion of paper by Gross, R. E, and
Jewett, T. C,, Jr. Surgical experiences from 1222 opera-
uons for undescended testis  J.AM.4 160 634, 1956
KunstapTer, R. H. The hormone treatment of cryptor-
chrdism Eight years' experience. Urol. & Cutan Rev

45:81, 1941.

La Roque, G P A modification of Bevan’s operation for
undescended testicle.  Ann. Surg. 94.314, 1931,

Lawrence, C. H, anp Harrison, A, M Use of gonado-
tropic hormone of pregnancy urine i the treatment of
male sexual underdevelopment New England J. Med
2r7.89, 1937.

Mason, W R, anp Lennman, E. P Undescended perineal
testis; report of a case  Surgery 5 932, 1939

Miuateriss, T W, The treatment of imperfect descent of
the tests with gonadotropic hormones. Lancet 1.497,
1937

Mimrriss, T W  Treatment of the retained testis  Proc
Roy. Soc. Med. 38 507, 1945.

. Moorg, C R Properties of the gonads as controllers of

somatic and physical characteristics VI Testicular re-
actions in experimental cryptorchidism Am. J Anat.
34269, 1924

Moorr, C. R . ann Quick, W.]  The scrotumasa tempera-
ture regulator for the testes  Am. J Phystol. 68 70, 1924



fio.

G3.

61.

6

66

o
&

69

CRYPTORCHISM

. Nrisox, W. 0. Some problems of testicular function

J. Urol 69:425, 1953.

- OsmrEpanse, L. Sur Porchidopexie.  Bull, Soc. de pediat.

de Paris, 25:473. 1927,

- Pritr, A Orchidopesie transeptale sans phie sootale.

Mém. Acad. chir, 65:482, 1930.

. Preeorr, W, Personal communication,
. Prmuvarsiy, J. - Zur Behandlung des Leistenhoden.  Zen-
8

balbl, Chir, $8:1001, 1931.

Porrescrr, F. M., Jr. asp S1vonses, D, G. An onally-
active sex-maturation fraction from the adrenal gland
Endocrinology 22:203, 1938,

. Rra, C. E. Functional capacity of the undescended testis.

Jreh Surg. 38,1051, 1930,

- Rra, C E. Further report on the treatment of the un-

descended testes by hormonal therapy at the Unisersity
of Minnesota Hospitals; a discussion of spontancous
descent of the testis and an evaluation of endocrine ther-
apy 1o eryptorchudism  Surgery 7.828. 1940

Rasinson, J. N . asp Exnars, E. T, Some abservations on
the cryptorchud testis  J. Urol. 71726, 1951

Rosinprats, M. S Undescended testide  A4m. J. Surg
69 232, 1045

Rosenuiragel, §| F Ueber die Radicalcur des an der
IWeiche Liegenden Testikels ber Nicht Descensus Dessel-
ben | Landauer, Mumch, 1820.

Rosinsky, O £ Konstutuuonsmediznscher Bewrag 7ut
Frage des Kryptorchismus beimn Menschen,  Wien med
Wehnschr go 12, 1910

SarcenT, ] € Orchnopexny ] Urol. 42 843, 1939

Scuariro, B. Ist der Kryptorchismus Clururgisch adel
Hormonal, zu Behandeln? Deutsche med, Wehnschr
57:718, 1951

SCHOINARER, ] Uber Krypordnsmus und seine Behand-
lung  Chirng 71,3992

ScntLiEr, M. On mngumal testicle and its npemli\e treat-
ment by transplantation mnto the scrotum.  Aun. Anat. &

Surg. 4-89, 1881



7.

W

7

73

P

i

8o.

o

81,

82,

~

£

Diagnosis and Treatment 95
Scuurr, §. Pu Ombredanne operation for undescended
testicte. Northwest Med. 14.349. 1015.
Scrwarzuann, E. Zur operativen Behandhing des Krypt-
orchismus.  1Wien. med, Weknschr, 801459, 1930.
$vurn, P, E., asp Eacur, E. T. Experimental evidence
regarding role of anterior pituitary in development and
regulation of genual system  Am [, Anat. yo:259, 1927.

. Sutoon, A, H.  Ectopia Testis. Ziekenhuis te Heeremeen.

Nederd, updschr geneesk. 96:488, 1952,

SonxFraxp, S G. Congemtal Perneal Testicle. Ann.
Surg 8o 716, 1924,

Szavanowssl  Der Inguinaltestikel.  Vierteljahrs-schrift.
Prakt. Helk. 2:57, 1868,

Trriar, }. De Yectopre testiculatre et de la castration
preventamne chez Vadulte, [ de méd | chir. et pharma-
col. 84.577, 1887

Trowrson, W O, anp Heernrt . N} Precocious sexual
development from an anterior pituttary-like principle
JAMA 1101815, 1938,

Trowrsoy, W O, avp Hrewrr, N J. Undescended
testes; Present status of glandular weatment. J.A Af d
112 397, 1939,

Tsoxrsox, W. O, a~xp Hreker, N . Endocrine treat-
ment of cryprorchusm,  J AMLA 7171953, 111,

Torek, F The techmque of orcheopexy New lork J.
ded. 9o 948. 1909

Torew, F  Orchiopeny for undescended testicle  dan
Surg 91 97, 1931

Usrreorzzi, Q. Die Pathologie der Hodenretention
Arvch. klin. Clur 100151, 1013

Wancenstesy, O H  The surgery of the undescended
testts Surg, Gyn, & Obst 54.219, 1932,

Warrenaree, G A, Rarr, M. G, avp Brawe. § B
Perineal testicle ] Urol, 62 858, 1949

WeneErcrr, M Uber perineale Hoden Verlagerung.

Abstr Centralbl Chir 26 567, 18g9

Wirrt, De  Dhe Verlangerung des Samenstranges mit
Durchirennung der Vasa Spermatca Interna.  Beutr
klin Clur 127 y10 ype2



=)

63

6

Gy

66.

>

67
68.

69

. Scnbiien, M.

CRYPTORCHISM

- Nitsox, W. O, Some problems of testicular function.

J. Urel. 6g:325, 1953,

. Ovpripasse, L. Sur Forchidopexic.  Bull. Soc. de pediat.

de Paris. 25:473. 1927.

- Prive, A Orchidopexie transeptale sans plaie scrotale.

Mém, Acad. chir. 65:482, 19309
Pireors, W, Personal communication.

. Prriovarsky, J. Zor Behandlung des Leistenhoden.  Zen-

patbl. Clar, 58:1001, 1931,

. Porrencrg, F. M., Jr, aan Snvosses, D, G An orally-

active sex-maturation fraction from the adrenal gland.
Eudocrinology 22203, 1938.

Rra, C. E. Functional capacity of the undescended testis.
Areh Surg. 381051, 1930.

. Rra, C. E Further report on the treatment of the un-

descended testes by hormonal therapy at the Umnersity
of Minnesota Hospitals; a discussion of spontaneous
descent of the testis and an evaluation of endocrine ther-
apy cryptorcindisny, Surgn)' 7.828, 1950

Rowmivsos, | N, asp Exair, E T, Some obsenvations on
the cryptorchd testis — J. Urol. 71.726, 1054

. Roseastatt, M. S, Undescended testicle.  Am. J Swrg.

69 232, 1945

Rosenmirirt, J T Ucber die Radicaleur des i der
Weiwche Liegenden Testikels ber Nicht Descensus Dessel-
ben [ Landauer, Munich, 1820.

Rosinsks, O. E Konstitunonsmedizimscher Beitrag 7w
Frage des Kryptorchismus beun Menschen,  Wien med.
Wehnschr 9o 12, 1910

SARGENT, J. € Orchiopexy J. Urol 42 813, 1939.

Scuaro, B Ist der Kryptorchismus Chirurgisch oder
Hormonal, zu Behandeln? Deutsche med VWehnsehr
57 718, 193

Scrorvanrg, J  Uber Kryptorchismus und seine Beband-
lung  Chirurg 71, 1932

On mgumal testicle and 1ts operative treat-

ment by transplantation into the scrotum. Ann. Anat. &

Surg. -89 1881



71,

73

74.

=

~
=

=3

7

7

3

~
=3

79

8

o

8

83
84
85
86

87

Diagnosis and Treatment 95

Scuurt, J. P Ombredanne operation for undescended
testicle. Northwest Med, 14349, 1945.

. ScuwarzyvaaN, E Zur operativen Behandlung des Krypt-

orchismus  Wien, med. Wehnschr So°1459, 1930.
SyutH, P. E., AnND Encrg, E. T. Esperimental evidence
regarding role of anterior pituitary 1n development and
tegulation of genital system. Am J. Anat. jo 259, 1927,
Syook, A, H.  Ectopia Testis Ziekenhuis te Heerenveen
Nederl tydschr, geneesk 96 498, 1952

. SounEraNp, S G. Congenital Perineal Tesucle. Ann,

Surg 8o 716, 1924.

Szyamanowsk:r  Der Inguinaltestihel,  Vierteljahrs-schrift.
Prakt. Heilk. 2 5y, 1868,

Turiar, J. De P'ectopre testiculaire et de la castration
preventative chez I'adulte  J. de méd, clur. et pharma-
col 84.577, 1887

. Trovieson, W O, anp Hrcker, N, | Precocious sexual

development from an anterior pituitary-ike prinaiple
JAMA. 1701813, 1938.

Tuoampeson, W. O, anp Hrcxer, N J  Undescended
testes, Present status of glandular treatment J.A M 4
112 397, 1939

. THompsoN, W O., anp Hecker, N ] Endocrine treat-

ment of cryptorchism  JAMA 117 1953, 1941.

TorFx, F The techmque of orcheopexy New York J
Med go 948. 1909

Torek, F Orchiopexy for undescended testicle  Ann
Surg 94 97, 1931.

UrrrFpuzzi, O. Die Pathologie der Hodenretention
Arch klin Chir roo 1151, 1913

WancensTEEN, O H  The surgery of the undescended
testis  Surg., Gyn & Obst 57 219, 1932

Warreneers, C A, Rape. M G. AND Brark, J B
Permeal tesucle J Urol 62 858, 1949

WriveerGER, M Uber perineale Hoden Verlagerung
Abstr Centralbl Clir 26 567, 1899

WELTl, Dk Die Verlangerung des Samenstranges mit
Durchtrennung der Vasa Spermatica Interna  Beutr.
klin Chir 127 110, 1922



57

58.

50.

Gy

Gq.

65

66

67

68

Gg

. ScnutLig, M

CRYPTORCHISM

Niisox, W, 0. Some problems of testicular function.
J. Urol. 69:425, 1953,

. Ossrfpanse, L, Sur Porchidopexie.  Bull. Soc, de pediat.

de Paris. 25:473, 1g27.

Prrrr, A, Orchidopexie transeptale sans plaie scrotale.
Mém. dead. chir. 65:382, 1939.

Prrtoer, W.  Personal communication.

Prrrivatsay, J. - Zur Behandlung des Leistenhoden,  Zen-
tralbl, Chir. 58:1001, 1931.

PotTENGER, F. M., Jr., AND Sntovsey, D. G, An omally-
active sex-maturation fraction from the adrenal gland.
Endocrinology 22.203, 1938

. Rra, € I Tunctional capacity of the undescended testis

Arch. Surg 381031, 1030.

Rra, C. E. Further report on the treatment of the un-
descended testes by hormonal therapy at the University
of Minnesota Hospitals; a discussion of spontancous
descent of the testis and an exaluation of endocnine ther-
apy 1 cryptorchidism.  Surgery 7:828, 1910

Rosinson, Jo N, axp Exctr, E T, Some observations on
the cryptorchid testis  J Urol. 71 726, 1951.

Rostnsrarr, M. S, Undescended testicle  Am ], Surg.
69 232. 1945

Rosesmrract, J F o Ueber die Radicalcur des in der
Weiche Liegenden Testikels ber Nicht Descensus Dessel-
ben | Landauer, Munich, 1820.

Rosiasay, O E Konstitutionsmedizinischer Bertrag zur
Frage des Kryptorchismus beim Menschen.  ten. med
Wehnschr go 12, 1940

SarcrnT, ] € Orchropevy. J Urol. 42 813, 1939

Sciariko, B. Ist der Kryptorchismus Chirurgisch oder
Hormonal, zu Behandeln®  Deutsche med Welnschr
57 718, 1931,

SciorvakFg, J. Uber Kryptorclusmus und seine Behand-
Iung Cherurg 4 1. 1932

On ingumal testicle and 1ts operatne treat-

ment by transplantation into the scrotum Ann, Anat. &

Sure .80, 1881



chapter Vil
RESULTS OF TREATMENT

Any evaluation of the results of the treaumem of crypt-
orchism is influenced to a large extent by the medical out-
look of the physician passing judginent. The pediatrician
is interested in eliminating anomalous conditiens and in
preventing emotional disturbances in his patient, the sur-
geon wants a good cosmetic result and the repair of a hernia,
if present, and many urologists have been overconcerned
with the possibility of malignancy in cryptorchuds, The pro-
motion of normal spermatogenesis is far from urgent at the
time most patients are first seen, and the occasion for
follow-up daes not generally present itself because of the
time-lapse between the treatment and the opportunity for
ascertamning the patient’s fertility, In consequence, most
of the papers reporting good results in the management of
cryptorchism make no mention of fertility. Moreover, 1n
instances of umlateral crytorchism, follow-up reports in-
cluding only semen examination or a history of fatherhood
are abviously inconclusive. In cases of bilateral cryptor-
chism, semen examination is a satisfactory guide in evaluat-
g potential ferulity; howeter, 1t 15 necessary 10 postpone
such an evaluation nntil semen spectmens can be obtained
On the other hand, testicular biopsy provides an accurate
and incontrovertible follow-up method and, to us, is the
Su]ne qua non n evalaung results of treatment of cryptor-
chism.
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of spontancous descent out of a total of 544 cases of crypt-
orchism, concluding that gonadotrophin should be em-
ployed only as an adjunct to oncoming puberty and that
orchiopexy should not be done before age 16. Caucci” also
believed that the administration of chorionic gonadotrophin
effects descent only of those testes that would ultimately

FIG 0. Biopsy of undescended tests \\hlch spomancously de
scended at age 7. Grossly, it is about one half the size of its normal
mate, The tubules are small and are compactly filled with undiffer-
cntiated cells. Some arcas show a few larger tubules which are nor-
mal for age 7 This 1s a typical picture of dysgenesis (Compare with
Fig. 9)

descend without treatment, concluding that hormone ther-
apy actually harms the testis

It is 10 be noted, however, that even in relatively recent
reports, results are judged on descent of the testis rather
than on 1ts physiologic function Even semen examination
is omitted, and biopsy of such testes has not been reported
thus far.
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Therapy must be considered under three major headings:
spontancous descent, endocrine treatment, and orchiopexy.

SPONTANEOUS DESCENT

Review of Literature

It is now well recognized that the high incidence of
descent reported during the first few years follawing che
introduction of chorionic gonadotrophin resulted from the
face that many of the patients were cryptorchid boys whose
testes would ultimately have descended without treatment.
I additton, it 1s likely that many boys with pseudocry ptor-
chism were also subjected to treatment. The recent Jitesa
ture contains numerous examples of such boys who had
been rejected for treatment because all that careful physical
examination showed was a spastic cremaster muscle which
pulled the testis out of the scrotum, especially during exam-
smavon ' # Bevan® found that 25 per cent of the patients
referred to m for operatton had testes which could be
brought 1nto the scrotum merely by manipulation, Such
testes, ultunately assuming a permanent scrotal pasition, are
sard to have undergone “spontaneons descent.”

The high madence of cryptorchism at birth (10 to0 13
per cent), compared with the relatnvely low inadence m the
adult (0 2 to 6 3 per cont), attests to the great frequency of
spontancous descent Mimpriss™ observed it in 25 of 50
cases and concluded that treaument should be withheld from
all cryptorchid boys unul puberty. Harrenstein studied
parallel series. in one the patients recerved gonadotrophin,
while the oshers were obsersed without treatment. He ob-
served descent 1n 50 per cent of each group Smith™ ob-
served spontancous descent in seven of 11 cryptorchid boys
whom he followed beyond age 14. He also found an -
cidence of 5.3 per cent of undescended testes in 511 school
boys under 13 years of age and 0.6 per cent 1n the same
group of boys after age 14 Johnson® reporied 313 mstances
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its normally descended mate and showed marked degenera-
tive change and peritubular fibrosis (Fig. 12).

Conclusions

Many testes undescended at birth, descend within the
first few months of life. As a result, the number of un-
descended testes falls from 10 per cent at birth to about 1
per cent at age 1. Such testes thus far have not been studied
histologically but it may be assumed that most of them are
normal because two testes which descended spontaneously

FIG 12. Biopsy of undescended tesus which spoutaneously de-
scended at age 14 The tbules are smaller than normal, contaning
only Sertoli cells Tubular sclerowis and perntubular fibrosis are
observed Leydig cells are normal

at ages 4 and 6 had a normal histologic pattern. On the
other hand, testes which descend spontaneously as late as
age 12 show definite evidence of retarded development 1f
we assume that the testes of the two boys aged 12 and 14
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Authors’ Experience

Five testes which descended spontancously at ages 4, 6, 7,
12, and 14 have been studied by biopsy. The first two, which
descended at ages 4 and 6, showed a histologic picture com-
patible with the normal for that age, The testes of the
remaining three disclosed cvidence of hypogenesis or dys-
genesis. The testis which descended at age 7 was definitely

FIG 11 Biopsy of undescended tesus which spontaneously de
scended at age 12 The tubules arc normal 1n stze but even the
healthiest onts contam only spcrmatogonia and  spermatocytes.
whereas the normal mate has progressed to spermatid and even
spermatozoon formation There 15 shght periubular thickenmg
Leydig cells are normal

hypoplastic and probably failed to descend earlier for that
reason (F1g. 10} The one which descended at age 12 was
relatively normal in size but the bropsy disclosed moderate
retardation of development (Fig 11) The fifth testis (in
a 14-year-old sexually mature boy) was much smaller than
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time the authors had treated 21 boys, only 4 (19 per cent)
of whom cxperienced descent,

Still later, many clinical reports appeared disclosing a
large percentage of descent. Hess and Kunstadter™ treated
39 boys between the ages of 8 and 14, approximately two-
thirds of whom had evidence of endocrine dysfunction, and
they were able to report descent of 28 testes (71.8 per cent) .
It is sigmificant, however, that of the 28 descended testes, 25
were in bilateral cryptorchuds.

The reports of spontaneous descent 1n large series of boys
who were kept under observation for many years had a
sobering effect on the initial enthusiasm for the use of
gonadotrophin Soon many papers appeared, reporting de-
scent in no more than 2o per cent of treated patients. In a
second review, Thompson and Heckel'” reported success
from gonadotrophin administration in an even smaller per-
centage of patients, finally concluding that descent had ec-
curred only 1n those testes that would have descended event-
ually without treatment. More recently, Browne® stated that
80 per cent of the patients referred to him because of crypt-
orchism actually had merely retracule testes requiring no
treatment, and that the other 20 per cent had genuinely
undescended testes that could be brought into the scrotum
only by operation. Deming! summarized the reports of 10
obscrvers, including his own cases Notng that descent had
occurred m only 10 of 189 panenis treated with gonado-
trophin, he concluded that the greatest benefit of hormone
administration was that it facilitated surgery by stimulating
growth of the testis

Some observers have employed extremely large doses of
gonadotrophin 1 these cases m which usual dosage fuled
to cffect descent Perloff* analyzed the case histories of 40
cryptorchids aged 2 to 17 years thus treated Of these, 18
had 1etractile testes and were at once excluded. One was
subjected to orchiopexy without preliminary gonadotrophin
treatment Of the remaining 21 boys, 11 had previously
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would have descended earlier under hormone administra-
tion, we arrive at the logical conclusion that hormone ad-
ministration should be instituted ar an earlier age. How-
ever, those testes which fail to descend because of congenital
hypoplasia will not benefit by a scrotal position even if it
is brought about soon after birth,

RESULTS OF ENDOCRINE TREATMENT

Gonadotrophins

Many e¢ndocrine products have been employed 1 the
treatment of cryptorchism, but only one has been unt-
versally accepted—chorionic gonadotrophin, The discussion
which follows refers to the administration of genadotraphin
only. The effects of the administration of androgens or
other endocrine products is discussed separately,

REVIEW Ol LITERATURE

Gonadotrophin hormone therapy for cryptorchism be-
came widespread after Schapiro’s monumental reports * *
His origmal report, as well as lus subsequent ones, covered
the treatment of cryptorchids most of whom had other con-
stitutional defects such as hypogenitalism, infantilism, and
cunuchoidism Of 32 cases which he reported 1n 1935, only
seven had what we have termed primary cryptorchism He
observed descent 1 26 of the 32 cases, a few of which re-
cewved gonadotrophin treatment as long as one year Only
three eunuchoid boys were ummproved, the other three,
he concluded, were failures because of adhesions

Most of the early reports overflowed with enthusiasm,
clayming success 10 50 to 100 per cent of the patients treate(%
In 1937, Thompson et al ¥ reviewed the published experi-
ences of 15 observers, reporting that of a total of 148 cases
treated with chorionic gonadotrophin, descent occurred 1n
106 (72 per cent) Only two papers had appeared reporting
success 1nt less than 50 per cent of the cases * ¥ Up to that
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described in Chapter IV. This lack of uniformity of the
seminiferous tubules, so widespread that it can be observed
even in small histologic preparations, is characteristic of
hypoplasia. Its presence, therefore, in testes which have only
recently descended into the scrotum is an indication that
the nondescent may be etiologically related to the hypo-

o Ll Al -'4'1 H "191&\

FIG 13 Blopsy of testis of boy aged 14, \\Inch had descended
one year earlier after administration of 10,000 IU. chorionic
gonadotrophin Grossly 1t 1s smaller than 1ts normal mate Tubules
are smaller, containing only spermatogonia and spermatocytes, while
those of the normal mate are producing spermatozoa There is a
moderate amount of peritubular fibrosis Leydig cells normal

plasia, and that the tesus will not benefit appreciably from
its scrotal position.

Biopsies were done on two boys in whom descent occurred
after 40,000 .U of gonadotroplun had been given These
showed retarded tubular development but unusual stimula-
tion of the Leydig cells (Fig 14), demonstrating again both
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been treated unsuccessfully with an average of 10,000 LU.
of gonadotrophin. He administered oo to 1,000 LU, of
chorionic gonadotrophin daily for from 20 to 66 consecutive
days. Sixteen testes (of which three were intra-abdominal)
descended in 11 of the 21 boys. Ehrich! studied the biopsics
of a number of these boys, noting an “interstitial cdema and
vacuolization of the epithelial cells” but no progress in
spermatogencsis, These studies of Perloff and Ehrich are
significant because they constitute one of the few obsera-
tions of the histologic appearance of testes therapeutically
brought into the scrotum. They are excellent demonstra:
tions of the inadequacy of intensive gonadotrophin therapy,
scrving also to emphasize the fact that descent of the testis
into the scratum dacs not, in itself, constitute 2 good result.

AUTIIORS EXPLRIENCE

In general, our clinical experiences with the use of gon-
adotrophin for correction of cryptorchism coincide pretty
well with those of Thompson and Heckel. We have ob-
served testicular descent in some instances following the
adminstration of chorionic gonadotrophin but believe that
these testes would ultimately have descended spontaneously
We have had lttle experience with the large doses of
gonadotrophic hormone employed by Perloff and Ehrich,
believing that 1n unilateral cryptorchism such doses may
have a deletcrious effect on the normally descended testis

Biopsics have been performed by us in 14 pattents whose
testes descended after the admmistration of approximately
10,000 I U of chorionic gonadotrophin Of these, two testes
descended at ages = and « and presented normal lustologic
appearance. The testes of the remaining 12 who were not
treated until age 10 to 13, descending after gonadotrophin
adminstration, showed either incomplete development with
secondary degeneration (Fig 13) or dysgenesis Thc 'latter,
consisting of lack of umformuty of the histologic picture,
previously observed by us in hypoplastic scrotal testes, 15
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described in Chapter 1V, This lack of uniformity of the
seminiferous tubules, so widespread that it can be observed
even in small histologic preparations, is characteristic of
hypoplasia. Its presence, therefore, in testes which have only
recently descended into the scrotum is an indication that
the nondescent may be etiologically related to the hypo-
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FIG. 13 Biopsy of testis of boy aged 14, which had descended
one year ecarlier after admimstranion of 10,000 1U chorionic
gonadotrophin. Grossly 1t is smaller than 1ts normal mate Tubules
are smaller, contaitung only spermatogoma and spermatocytes, while
those of the normal mate are producing spermatozoa. There is a
moderate amount of peritubular fibrosis Leydig cells normal

plasia, and that the testss will not benefit appreciably from
its scrotal position

Biopsies were done on two boys 1n whom descent occurred
after 40,000 1 U of gonadotrophin had been given. These
showed retarded tubular development but unusual stimula-
tion of the Leydig cells (Fig 1.4}, demonstrating again both
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the futility of intensive hormone therapy and the all-
impottant difference between anatomic and physiologic
improvement in cryptorchism.

In some testes, especially in those biopsied immediately
after descent, a considerable amount of c¢dema was noted,

FIG 13 Biopsy of testis of boy aged 11, which descended after
adminstracton of 0,000 I U chorionic ganadotropiin Grossly 1t 1s
much smaller than 1ts normal mate Tubules are very small, con-
taiming only undifferenuated cuboidal cells Leydig cells are very
promunent and markedly increased 1n number

probably accounting for the testicular enlargement often
scen as a result of gonadotrophin administration (Fig. 15)

Such edema was especially promnent in testes which de-
scended after 40,000 I U of gonadotrophin had been given

The Effect of Gonadotrophm Admimstration on the
Scrotal Testis . Unilateral Cryptorclusm This depends

on the age of the boy, ie, on the capacity of the testis 8
rcspnnd o simulation, and on the dosage employed In boys
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under age 10 there is apparently no effect on the seminifer-
ous epithelium, then comprising only spermatogonia and
Sertoli cells. The enlargement of the testis, often noted as
a result of gonadotrophin administration, is caused by
edema which subsides soon after the treatment is stopped.
After age 10 the seminiferous epithelium responds more

d 19, which descended after

admunistration of 4a,000 IU chorionic gonadetrophin Grosly it
* 15 very small. Tubules present a picture typical of dysgenesss Sper-
matogonia arc ‘acuolated, and there 1s considerable mtertubular
edema No Leydig cells are present (Courtesy of Dr W E Ehrich)

readily to stimulation, resulung m acceleration of tubular
maturation (Figs 16, 17). The premature maturation
brought on by exogenous gonadotrophin does not appear
to be damaging to semimiferous epithelium, provided that
the dosage does not exceed 10,000 LU

j‘/E[]ect of Gonadotropluns on Testes Previously Brought
wmto the Scrotum by Orcluopexy. Six testes were studied
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the futihty of intensive hormone therapy and the all-
importantdifference between anatomic and physiologic
improvement in cryptorchism,

In some testes, especially in those biopsied immediately
after descent, a considerable amount of edema was noted,

adnunistration of 40,000 LU choriontc gonadotrophin Grossly 1t 15
much smaller than its normal mate Tubules are very small, con-
taming only undifferentiated cuboidal cells Leydig cells are very
promunent and markedly increased 1in number

probably accounung for the testicular enlargement often
secn as a result of gonadotrophm admunistration (Fig. 15) .
Such edema was especially prominent 1 testes which de-
scended after 40.000 I U of gonadotrophin had been given

The Effect of Gonadotrophin Admanistration on the
Scrotal Testts m Unilateral Cryptorchism This depem{i’”o
on the age of the boy, 1¢, on the capacity of the testis t0
respond to stimulation, and on the dosage employed. In boys
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or after orchiopexy, can keep pace with its normal mate
only as long as it remains functionally dormant, However,
as soon as stimulation begins, cither from endogenous pitui-
tary hormone or exogenous chorionic gonadotrophin, the
undescended testis can no longer keep pace with the normal
one, resulting in acceleration of the degenerative changes

FIG 17. Biopsy of same normally descended testis shown in Fig
16 after admunistration of 10000 IU chorionic gonadotrophin
Complete maturation 15 present.

Androgen

Some success has been reported following the administra-
tion of androgen®® and this is particularly significant in that
the series contains reports of boys who had been previously
treated unsuccessfully with gonadotrophun The administra-
tion of androgen to preadolescent cryptorchids is frowned
upon by most observers in the belief that androgen is more
likely to have a deleterious effect on the semimiferous
tubules than gonadotrophin, In actuahty, the mode of
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after orchiopexy, All were in boys aged 13 10 15 with
unilateral cryptorchism who had been subjected to orchi-
opexy before age 10, after ineffective gonadotrophin ther-
apy. The first biopsy, done several years after operation, dis-
closed moderately delayed development of the untreated
testis and even more retardation of the testis operated upon

'
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FIG 1t Biopsy of normally descended testis of boy aged 14}
before treatment with chorionic gonadotrophin for contralateral
cryptorchism It shows development up to the spermand stage
Leydig cells are normal

(Fig 18) Gonadotrophin admunustration was then -
sttuted and a second bropsy done after 10,000 1 U had
been given (Fig 19) In each mstance the normally de-
scended testis showed cvidence of maturation, whereas the
testis subjected to operation disclosed merely an nccelcr.m
tion of the degencerative process similar to !ha[ﬂobi.cr\ ed in
hypoplastic testes at the onset of pubCr[y.": o 'I'lns led us
to the conclusion that the undescended testis, either before
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or after orchiopexy, can keep pace with its normal mate
only as long as it remains functionally dormant. However,
as soon as stimulation begins, either from endogenous pitui-
tary hormone or exogenous chorionic gonadotrophin, the
undescended testis can no longer keep pace with the normal
one, resnlting in acceleration of the degenerative changes.

FIG. 17 Bropsy of same normally descended testss shown 1n Fig
16 after administration of 10,000 IU. choriomc gonadotrophin
Complete maturation is present.

Androgen

) Some success has been reported following the adminstra-
tion of androgen® and this 15 particularly significant n that
the series contains reporis of boys who had been previously
treated unsuccesstully with gonadotrophin, The administra-
tion of androgen to preadolescent cryptorchids is trowned
upon by most observers in the belief that androgen 1s more
likely to have a deleterious effect on the seminiferous
tubules than gonadotrophin, In actuahty, the mode of
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after orchiopexy. All were in boys aged 13 to 15 with
unilateral cryptorchism who had been subjected to orchi-
opexy before age 1o, after incffective gonadotrophin ther-
apy. The first biopsy, done several years after operation, dis-
dosed moderately delayed development of the untreated
testis and even more retardation of the testis operated upon

.
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FIG 16 Biopsy of normally descended testis of boy aged 1314
before treatment with chorionic gonadatrophin for contralateral
cryptorchism It shows devclopment up to the spermatid v2ge
Leyig cells are normal

(Fig 18). Gonadotrophin admmistration was then -
stitnted and a second biopsy done after 10,000 1U. had
been given (Fig 19). In each instance the normally de-
scended testis showed evidence of maturation, whereas the
testis subjected to operation disclosed mercly an accelera-
Gon of the degenerative process ssmilar to that observed m
hypoplastic_testes at the onset of puberty s "I‘his led us
to the conclusion that the undescended testis, either belore
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glycosuria which first appeared during the period of gonado-
trophin administration and subsided three weeks after its
withdrawal. Thompson and Heckel™® emphasized the need
for avoiding precocious sexual development in youngsters
who are psychologically unprepared for it. They advised
cessation of hormone therapy before the penis enlarges

FIG 19 Biopsy of testis shown in Fig 18 after admnistration of
10,000 1U. chorienic gonadotroplun Compare with Fig 17 Tu-
bules have not increased in size Cellular maturation has actually
retrogressed Some peritubular fibross is now observed. Leydig cells
are normal

Eisenstaedt,” ** finding that hormonal overdosage increases
the adhesions around the testis, making surgery more diffi-
cult, disagrees with those who believe that hormone ad-
ministration prior to orchiopexy facilitates the operation.
Reporung seven cases of marked testicular degeneration fol-
lowing hormone therapy, he 1s of the opinion that large
doses of gonadotrophin are definitely harmful to the unde-
scended testis. Browne?, Nelson®® and many others believe



110 CRYPTORCHISM

action of gonadotrophin is probably through stimulation
of endogenous androgen secretion, so that the shnilar effects
of exogenous androgen are more direct and therefore more
dramatic. We have not employed androgen for the purpose
of inducing testicular descent, nor have we had the oppor-
tunity to do biopsics on testes so treated,

FIG 18 Biopsy ot previoushy undescended testss which had been
sutgically brought into the scrotum one year earlier (same boy
as shown o Figs 16 and 17) It was shghtly smaller than 1ts normally
descended mate Tubules are slightly smaller but cellular growth
and devcopment appear adequate Leydig cells are normal

UNTOWARD EFFECTS OF ENDOCRINE TREATMENT

The complications of hormone therapy that have been
rcporled are numerous but not serious Most of them sub-
side after withdrawal of the hormone Powell® rcporujd
prostatic hypertrophy durmg the course of gonadotrophin
therapy in a boy of 17, the prostate reverting to normal

when treatment was stopped  Koplmn® described a case of
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the immature undescended testis that endogenous pituitary
gonadotrophin has at the onset of puberty. In unilateral
cryptorchism, such premature stimulation probably has a
deleterious effect on both testes, but if the administration
of gonadotrophin is not prolonged the healthy scrotal testis
recovers and does not suffer permanent damage. On the
other hand, if the scrotal testis is even mildly hypoplastic
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FIG. 21. Biopsy of the same normally descended tesus shown in
Fig 20 of clincally hypogonad boy aged 1314 after 60,000 1U
chorionic gonadotroplun, administered over a period of 16 months.
Sexual maturauon has occurred but the testis has not developed
proportionately. Tubular maturation 1s retarded and 1n many places
has retrogressed Considerable peritubular fibrosis is present.

the hormone therapy probably hastens the degeneratnve
process in it also (Figs. 20, 21, 22).

Conclusions

It 1s now gencrally agreed that gonadotrophin administra-
tion promotes descent of only those testes that would ult-
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that the indiscriminate use of the hormone may cause testic-
ular atrophy. There is a possibility, of course, that such
testes are initially hypoplastic,

Our own data on this phasc are meager and have already
been reparted partially.” 1 hormonce administration is not
followed by testicular descent, the testis is inaccessible for
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FIG 20 Biopsy of a4 normally descended testis of a chnrcally
hypogonad bov aged 1214 who had heen treated with chorionic
gonadotrophin because of contralateral cryptorchism Tubules ap-
pear to be normal m size and show undisturbed cellular develop-
ment, howevcr, other sccuons of the same tissue show dysgenesis

biopsy Only when operation 1s performed immediately
after hormone withdrawal can the testis be studied histo-
logically, and even then 1t 1s dafficult to determine the extent
of the lesion produced by the nonscrotal environment and
the part played by the admimstered gonadotrophin Based
on the few testes studied. our conclusions are that gonado-

trophun in large dosage has the same deleterious effect on
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surgical problem most often encountered is unduly short
spermatic vessels rather than the small size of the testis. Nor
can we sce any advantage in testosierone administration,
which should actually be discouraged because of its acknowl-
edged depressing effect on spermatogencsis.

RESULTS OF ORCHIOPEXY

Review of Literoture

The number of modifications in the technic of orchiopexy
attests, in itself, 1o the pervading ssatisfaction with the
end resulis. It is not our intention to discuss the meriss of
the various technics and modifications thereof which have
been suggested, We have culled from the literature the con-
clusions of many observers with respect to their end results
Moreover, it should be restated that we ave interested in
functional as well as in cosmetic results, and we consider
any report incomplete in which conclusions are drawn only
from the postoperative gross appearance, ie. the sire, con-
sistency, and position of the testis. Bevan, for instance, did
not hesitate to divide all of the siructuxes of the cord except
the vas deferens and its vessels in order to obtain sufficient
length for proper placement of the testis inte the scrotum.
It is now generally agreed that such interference with the
blood supply of the testis will not permnt the normal devel-
opment of the semmtferous epithebum. In fact, Cabot®
states that atrophy of the enure testis results from scction of
the main vessels. He obtamed “good cosmetc results” by
resorting to multiplestage operations whenever it was
found dufficult to obtain sufficient length in hus fivst attempt
at orcliopexy This was in answer to those surgeons whe,
despairing of a goad cosmetic result from orctuopexy, in
difficult cases advised placement of the tess into the ab-
domen wherc it would allegedly function at least as well as
m the scrotum ** Frum reported “good results” of 113
operautons performed on army personnel ranging in age
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mately have descended spontancously. As a result, many
clinics have discontinued the use of gonadotrophin in the
treatment of unilateral cryptorchism. We believe that
gonadotrophin administration accelerates the process swhich
cventually results in spontancous descent, and that it thus
serves as both a diagnostic and a therapeutic guide, Doses
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FIG 22 Bropsy of the same normally descended testis shown 1
Figs. 20 and 21 No treatment has been admmistered for g years
Although the testss 13 grossty normal, tubnlar detersoration ss esident
Considerable slougling ot setmferous epithelium into lumen 1
seen, There 1s moderate peritubular fibrosis. The opposite operated
tesis 1s small and aspermatogenic The sperm count ts 84 nnllion

per @

as Jow as 000 [ U generally sullice, although as much as
ro.000 I U may be safely given. Large doses of gonado-
wophm shonld be avoided becawse they are myurious to the
scratal 1estis as well as to the undescended testis, We do n.mt
advocate gomdo(mphm administmuon. for 1ts stimulative
effect on the tesus preluninary to orchiopexy because the
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He found ““definite fertility in 15 and potential fertility in
3 others.” In 1956, Gross and Jewett" reported a series of
1,222 operations for undescended testes Of these, 38 bi-
lateral cryptorchids were subsequently examined for an
cvaluation of their fertility and 79 per cent were found to
have “acceptable feruility.” These are remarkably good
results, especially when it is considered that many of the
1,222 orchiopexies were not done until “the prepuberal
years” and that all undescended testes, even congenitally
hypoplastic ones, are included in their statistical study.

On the other band, Bishop* found few authentic instances
of fertility following bilateral orchiopexy. Hansen' con-
cluded that testes which had been brought down by orchio-
pexy almost uniformly lack the capacity to produce sperma-
tozoa Nelson,* reporting follow-up testicular biopsies 13 to
22 years after orchiopexy, observed 11 testes in seven pa-
tients, four after bilateral and three after unilateral orchio-
pexy. Of the 11 testes, only two were histologically normal.
Of the remaining nine, seven were failures from a spermato-
genic viewpoint, two being completely fibrotic, The two
satisfactory results were 1n men who had been subjected to
orchiopexy at age 6

Authors’ Experiente

Qur statistics on the end results of orchiopexy are based
entirely on histologic study as revealed by testicular biopsy
performed many months or years after operation One
hundred thirty-two biopsies have been done, of which 73
were on infertile adults who had been subjected to opera-
tion before puberty by other surgeons The remaining rg
biopsies were performed by us either at the tme of orchio-
pexy or from four to 24 months after operation

BIOPSY DURING ORCHIOPEXY

These findings have already been reported in Chapter
1V. Suffice 1t to re-emphasize that, in our series, the unde-
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from 17 10 3o, obviously with no intent to improve fertility,
and Keyes and MacKenzie®' repart “excellent results” of 42
orchiopexies an patients whose average age was 1g, Needless
to state, such surgery may eventuate in a good cosmetic
result but it does not promote fertility.

In evatuating functional results of orchiopexy, it is neces:
sary to cxclude from consideration operations performed
on tetractile testes, especially if done in infancy when differ-
cntial diagnosis is diflicult. For instance, Browne® found that
8o per cent of the allegedly cryprorchid boys referred to
him for wreaument had nothing more than retractile testes.
He therefore decried the indiscriminate use of hormones
and orchiopexy. We nright add that surgery done on retrac-
tile testes is not only unnecessary but may be followed by
total testicular atrophy.

Many reports of large series of ochiopexies have been
published. Results in these are judged on the size, con-
sistency, pasition, and mobility of the testis. By some stand-
ards, even a testis four-fifths of normal size is considered
good Thus, good or excellent results are claimed for an
average of 70 or 8o per cent of all orchiopextes, with an
occasional report of 100 per cent success. Semen examina-
ton can be emplosed as an index of success i cases of
bilateral cryptorchism only. but even mn such cases suspris:
ingly lew such reports have appeared Among those who
evaluoated the fertihity of thesr pauents by semen examina-
tron, most admut sterility mn all of their cases, although a few
make daims of fertthity m as many as 5o per cent of therr
patients

Two bright exceptions to an otherwise gloomy outlook
have appcnred, disclasing a hugh mcidence of ferulity fol-
lowing bilateral orchiopexy Both reports, originating n
the same clinic and, to souie extent, covering e same pa-
tients, are therefore logically cited together In 1935, Mac-
Collum? evaluated the tcrthty of 22 men whom he had
subjected o bilateral orchiopexy at least 1o years eather.
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the degree of cell maturation is not as good. Peritubular
fibrosis is often widespread and all histologic criteria point
to a degenerative process which appeais to have been ac-
celerated by the operative procedure. (Figs. 23, 24).
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FIG 24 Ihopsy of testis shown in Fig 23 414 months after orchs.

opexy, when the contralateral scrotal testis had almost fully matured

There has been no progress in cellular maturation Some sclerosis

and peritubular fibrosis are present Leydig cells are normal

INFERTILITY PATIENTS WITIL A HISTORY OF ORCHIOPEXY
In many instances of infertility the exact age when opera-
tion was done is not known, except that it was before
puberty It matters little in that not a single instance of
normal spermatogenesis was observed in the testes operated
on Of the 73 biopsies performed in such patients, 16 (8
patients) were 1n bilateral and 47 in unilateral cryptor-
chism In the unilateral cases, five had historics and physical
findings of epididymitis on the descended side, and the re-
mamdar apparently had hypoplasia of even the scrotal testis,
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scended testis appears to have suffered little before age 10,
However, after that age, definite degenerative changes are
observed,

BIOPSY FOLLOWING ORGHIOPEXY
Fourteen testes were subjected to biopsy from four to 24
months after cosmetically satisfactory orchiopexy performed

[ /7 A

FIG =23 Biopsy of the testis of a boy aged 14 at the time of orchi-
opexy Grossly, 1t 15 somcwhat smaller than 1ts normal mate Tubules
are smaller and less cellular but cellular maturation appears to have
lagged only slightly

by a modified Bevan techme, Retraperttoneal mfher than
cremaster dissection was employed in order to obtain greater
length of the spermatic vessels, and attachment to the thigh
was employed only to prevent the testis from shp[)mg bac‘k
during the first week of C('mvalcscence Histologically, all
appear to have lagged behind in development when' com-
pared to the relatively normal scrotal mate The semlmfetl-
ous tubules are smaller, the cellular content 1s reduced, and
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19 contained tubules with germinal epithelium in various
stages of development (Fig. 28) . However, m only a few of
the tubules of the best-preserved testes did spermatogencesis
proceed at a normal rate. Finally, not a single testis could be
described as the producer of sufficient spermatozoa to result
in fertility,

FIG 26 Biopsy of a tesus in an infertile adult who had orchio-
pexy 1 childhood It s grossly smallcr than ats hypoplastic scrotal
mate, The tubules are small, contauning Sertolr cells only Leydig
cells are normal

Complications of Orchiopexy

The complications arising from operative intervention
for the undescended tesus are referable solely to interfer-
ence with 1ts blood supply. In his early reports, Bevan® ad-
vocated secion of all of the structures of the cord except the
vas deferens with ats artery and vein in order to permut
proper placement of the testis wto the scrotum This pro-
wdure was found to produce atophy and 1t was therefore
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accounting for the infertility. Assuming that the unde-
scended testis was also hypoplastic, it can be scen that
normal spermatogencesis could not be attamed by orchiopexy
even if the operative technic were perfect. The histologic
picture observed in these patients was uniformly discour-
aging. Twenty-six of the 43 testes were so small that it was
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FIG 25 Biopsy ol a testis the sire of a lia bean i an wlerule
adult who had an unsuccesiul ordnopesy m- cluldhood Fibiosis
15 present with complete destiacuon of normal testcufar elements,
mchuling Leythy edls The patient has bilateral testienlar atrophy
resulting i eunuchism

obvious trom gross exanimation that spermatogencsts must
be absent In each of these, bropsy demonstrated cither com-
plete fibrosis with destruction of the Leydig cells, or cmnAH,
acellylar tubules surrounded by normal Leydig cells (Fig
25) . Of the remaining g7 testes, 12 disclosed tubules devoid
oi: all cellular elements except Sertolr cells (Fig. 26),‘16
showed serious spcrmalogenic defects consisting of reduction
1 both wubular size and cellular content (Fig 27), and only
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cedures.” Correspondence with many surgeons has elicited
reports of testicular atrophy following orchiopexy from each
one. In our series of 73 testes observed after orchiopexy, 26
were completely atrophied.

In this connection, it is important to emphasize that an
undescended testis usually has potentially normal Leydig-

FIG 28 Biopsy of a testis of an infertsle adult who had orchio-
pexy at age 8. Grossly it is shightly smaller than its scrotal mate
which has been obstructed by gonorrheal epididymitis An occa-
stonal tubule displays normal spermatogenesis but most of them
show the spermatogenic arrest allustrated here. There is shight peri-
tubular fibrosis. The sperm count 15 less than 1 million per c¢

cell function, and that atrophy of the entire testis foliowing
surgery results 1n loss of the source of male sex hormone. A
child with bilateral cryptorchism 1s likely to grow np to be a
sterile adule, but a child who develops bilateral esticular
atrophy following orchiopexy 15 doomed to eunuchism
Other complications of orchiopexy include (1) pamn
which occurs if the testis impinges in 1ts new position on the
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abandoned. Moreover, even when the cord structures were
carcfully dissceted, instances of testicular atrophy following
orchiopexy have been encountered. Only a few surgeons
have taken the pains to report such experiences, however.
Interference with the blood supply is either intentional, as
mentioned above, or accidental. The latter is especially

FIG. 27 Biopsy of a tesus ol an inferule adult who had orchio-
pexy at age 4 Grossly 1t 15 smaller than its moderately hypoplastic
scrotal mate Tubules are small and arrested 1n development at
spermatogonium or spermatocyte stage There is moderate prolifera-
tion of mtertubular ussue with hyperplasia of Leydig cells.

common in the technic which includes complete dissection
of all of the cremaster fibers 1n order to obtan greater cord
length. .

In his report of biopsy maternal obtained after orchiopexy,
he found two of 11 testes completely fibrosed,
opined that it occurred “probably bccau_se of in-
1 the vascular supply during surgical pro-

m which
Neclson®
terference with
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frequently in the undescended testis, but not often enough
to classify the undescended testis as a precancerous lesion.
We do not therefore advocate prophylactic orchiectomy, but
take issuc with those who would place the inguinal testis
into the scrotum so that, if malignancy does occur, it will
be more accessible for diagnosis. We insist that such a hall-
hearted procedure is poor prophylaxis and would advise
those whose primary aim in the treatment of cryptorchism
is avoidance of malignancy to do orchiectomy.

RESUME

1. Many testes which are on cursory examination diag-
nosed as undescended are in reality pseudocryptorchid, that
is, normally descended testes which are pulled up out of the
scrotum by undue cremasteric contraction Such boys do
not have cryptorchism and require no treatment.

2 Spontaneous testicular descent may occur early in
childhood, generally below age 1, but it may occur later.
Such nstances should be distinguished from true cryptor-
chism because they need no treatment

¢ It is generally accepted that only those testes which
would ultimately descend spontancously, descend after
gonadotrophin administration, If this spontancous descent
occurs early, before age 10, or if 1t is brought about by
gonadotrophin admmustration, the outlook for normal
spermatogenests 1s good The administration of small doses
of gonadotrophin 1s therefore valuable both as a diagnostic
and a therapeutic test

4 The use of large doses of gonadotrophin occasionally
results in the descent of a testis which had previously failed
to descend However, such testes are umformly aspermato-
genic.

5 Inasmuch as mimprovement of spermatogenesis 1s the
priune goal of treatment ot cryptorchusm, orchiopexy 1s not
adused m boys with uncomplicated umlateral cryptochism
because such boys usually develop normal fertility even if
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newly formed external inguinal ring and (2) recurient
irect hernia,

It malignant degeneration appears after orchiopexy,
metastasis usually oceurs to the superficial inguinal Iymph
nedes (which do not normally drain the testis) because the
operative procedure has produced an anomalous communi-
cation between the superficial and deep lymphatic channels

Conclusions Regarding Orchiopexy

Opmions sl differ with respect to the indications for
orchiopexy and the age at which it should be done. Influ-
enced by the recent veports of tubular injury after age 6 or
7, many observers advocate surgery at age 6 rather than at
the previowly preferred age, 10 to 12. We are of the opinion
that, 1f operation 1s to be donc at all, it may safely be post-
poned unul age g.

On the other hand, we firmly belicve thag the advisabiliey
of performing orchtopexy on boys with wnilateral cryptor-
chism is still open to queston, Granung that even newer
surgical technies will yield a much higher percentage of
normal testes, we sull question the advisability of perform-
ing a “feruhty-improving operation” on a boy who will
most probably have noumal ferthty without operation
Morcover, up to now, orchiopexy has not only failed to
wncuce satisfactory spermatogencsts bat, on the contrary,
has resulted m total testicular atrophy in many mstances
We do not take 1ssue with those who advocate operation i
instances of bilateral cryptorchism because, unless so treated.
such boys most assuredly become stertle adults Nor do we
disagree with those who advocate operation if ¢cryptorchism
is assocrated with symptomatic hernia, We mught add, how-
ever. that although a patent processus vaginalis 15 present
almost every nstance, very few boys actually detelop pro-
wwusion of mtraabdemmal contents requirmg hernial re-

pay .
With regard to malignancy, we agree that it occurs more
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frequently in the undescended testis, but not often enough
to classify the undescended testis as a precancerous lesion.
We do not therefore advocate prophylactic orchicctomy, but
take issue with those who would place the inguinal testis
into the scrotum so that, if malignancy does occur, it will
be more accessible for diagnosis We insist that such a half-
hearted procedure is poor prophylaxis and would advise
those whose primary aim in the treatment of cryptorchism
is avoidance of malignancy to do orchiectomy.

RESUME

1. Many testes which are on cursory cxamination rdiag-
nosed as undescended are in reality psendocryptorchid, that
is, normally descended testes which are pulled up out of the
scrotum by undue cremasteric contraction. Such boys do
not have cryptorchism and require no treatment.

2. Spontaneous testicular descent may occur carly m
childhood, generally below age 1, but 1t may occur later.
Such instances should be distinguished from true cryptor-
chism because they need no treatment

3. It 1s generally accepted that only those testes which
would ulumately descend spontancously, descend after
gonadotrophin adminsstration If this spontaneous descent
oceurs early, belore age 10, or it 1t 15 brought about by
gonadotroplun  adminstration, the outlook for normal
spermatogencsis is good The admmstration of small doses
of gonadotrophin is thercfore valuable both as a diagnostic
and a therapeutic test

4. The use of large doses of gonadotrophin occasionally
results in the descent of a tests which had previously failed
1o descend However, such testes are umformly aspermato-
gemc

5 Inasmuch as improvement ot spermatogeness s the
prime goal of treatment of cryptorchusm, orcluopexy 1s not
advised in boys with uncomplicated unilateral cryptochism
because such boys wsually desclop normal fertility even 1f
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untreated. On the other hand, it is universally agreed that
the seminiferous tbules of testes which are retained past
puberty suffer irreparable damage. Qrchiopexy therefore
has no place in treatment of the adult cryptorchid.

6. In the hands of most surgeons, orchiopexy has proved
a failure in so far as ultimate spermatogenesis is concerned.
However, improved surgical technic is alleged to yield
better results. Orchiopexy is thus advised before age 10 in
boys with bilateral cryptorchism,

7. Orchiopexy does not reduce the incidence of malig-
nancy of the undescended testss. Although we do not share
the view of those wha consider cryptarchism a precancerous
lesion, we do state with finality that orchiopexy in order to
make the testis more accessible for examnation is poor
cancer prophylaxis,

8. Orchiectomy is not endorsed as a routine treatment for
cryprorchism. However, if a swall hypoplastic testis is found
at operation in a umlateral cryptorchid, removal is more
logical than scrotal placement which will not be even cos-
metically satisfactory If fear of carcinoma 1s a major factor,
orchrectomy 15 the only operabion mndrcated. If an adult
with unilateral cryptoichism is subjected to operation be-
cause of a complication such as hernia, orchiectomy is pref-
erable to orchiopexy
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