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INTRODUCTION

Cryptorohidifm, or o¥yptorohism as it is sometimes ealted,
has been defined differently by various authors, Some distine
guish between oryptorohidism and ectopy. The first temm, they
state, refers only to those testes whioh have not oompleted their
transit along the momal oourse of desoent from the abdomen into
the sorotum, while the second term refers to those whioh have
followsd the ooursa of desoemt through the inguinal oanal but
have become located in an abnormal position, such as in the peri=
neal, pubio, or superfioial inguinal regims. Other authors state
that oryptorchidism inoludes all testioles that are umde- soended,
inoompletely descended, or imperfectly desoended, inolud=~ing
eotopy. All agree in excluding the migratory or retraotile testes
whioh may temporarily be drawn into the inguinal oanal by
hyperactive oremasterio musoles, a oondition found mostly in the
younger age groups. For the purposes of this artiole oryptor=
ohidism and eotopy will be used as two separate terms.

Historioally, the study of oryptorchidism had its formal be-
gimming in 1786 when John Hunter published the first artiole of
importance on the subjeot, in whioh he described the testis in
the human fetus and its desoent into the sorotum. With the exoep=
tion of the addition of oertain faots his work is still quite au=
thoritative., Very ittle was contributed during the next sentury,
but debate on the causes of descent and non-desoent have formed

ther basis for many studies and articles during the last fifty to



seventy=five years. During the last thirty years interest has
grown in the effects of hormones on the normal desscent of the
gland and in the treatment of oryptorochidism. E. T, Ehglez dad
experimental work in this field using Macaous monkeys and chor-
ionic gonadotropins in 1932, and J. B. meiltun3(1938) used tes-
tosterone in his experiments upon the descent of the testis. Ar-
ticles have been plentiful on this aspect of the preblem in the
last twenty years. The operative correction of c¢ryptorchidism has
been used for many years, one procedure widely used today hav-ing
been first described by Franz Torek in 1909 and again in
19314

There is eonsiderable difference of opinion today as to the
oorrect statistios oonoerning the inoidence of oryptorohidism,
its acoampanying complioations, and the results under various forms
of treatment. As Campbell pointed out in 1942, the faots have
re-mained obscure because: l.Differences in definition of terms do
exists 2.,The mediocal profession has in the past largely neglested
the soience of statistiecs. 3.Medical authors have ocammitted
al-most inoredible errors of misquotation; and 4.Authors have pub-
lished statistics from their hospital practices and have neglected
the implication of the figures from their private practioces.
These points should be borme in mind as statisties are presented
throughout this paper.

This discussion will concern itself with a review of the
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literature, with emphasis on the last ten to fifteen years, in
regard to the incidence of, complications ocourring with, and
treatment of the undescended testicle., A review of the ocase
records from certain local hospitals for information to be found
on this problem will also be presented.

A brief review of the embryologiocal desoent of the testes
will serve to introduce this disoussion. The gonads appear in
the human embryo at about the fourth week of devel opment as a
proliferation of the mesothelial covering of the antero-mesial
side of the mesonephros. They remain undifferentiated until
the beginning of the second month, when the testiole can be dif-
ferentiated as such. During the third month the orgens lie in
the mid-abdomen, Betwsen the seventh and the ninth month the
process of descent Mormally oocurs. A fold of mesenchyme at the
caudal end of the testis attaches to the vaginal process of the
peritoneum forming a struoture called the gubermaculum. The gu=
bernaculum has four insertions: l.the lower portion of the scro-
tal fasoia; 2.the perineal tissues; 3.an area near the pubio
bone; and 4.the tissue over Scarpa's triangle. These may play a
part in bringing about both normal and ectopio positions of the
gland. In the sixth month the vaginal proocess evaginates through
the abdominal wall via the inguinal ocanal into the scrotum., The
testis later follows the same route through the inguinal canal in
normal desoent. Since the testis is retroperitoneal in position,

it oomes to lie behind the posterior wall of the vaginal process.
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The canal oconnecting the vaginal proocess with the peritoneal ca-~
vity normally oloses, and failure to do so causes a tendensy for
en indirect inguinal hernia to develop. (Hamm and H'a.rlin)5

The faotors usually said to prevent oomplete descent of the
testicle are mechanical and hormonal. Mechanical factors would
inoclude adhesions, shoart spermatic vessels or vas deferens, and
disproportion of the testis with an inguinal ring or the inguinal
canal. The chorionic gonadotropic hormone (or anterior pitui-
tary-like substance) which is implicated as playing a part in de-
scent is found in comparatively large amounts in the human fetus,
is practically absent up to the age of puberty, inoreases again
dyring adolescence, and deolines finally after the age of forty.
(Bemm, F. C.; and Harlin, H. C.; 1953)5 A lack of this hormonse
available to the fetus or a lack of response to it for some rea-
son such as an inherent defeot in the testis are other possible
causes of non-descent. 8ince this paper does not deal; primarily
with the etiology of oryptorchidism, no further discussion of

the causes will be mttempted here.

REVIEW OF CASE HISTORIES

For this study of the oryptorohid problem, case histories
from three local haepitals were investigated. The University of
Nebraska Hospital had records of 95 cases between 1931 and the
present year. The Immanuel Hospital had 32 cases on record be-

tween 1935 and 1955. The Methodist Hospital had 23 recorded cases
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between 1947 end 1955. The age range of those at the Immanuel
Hospital was from one month to 40 years, nineteen of them be-
ing less than sixteen years old, In eleven oases both testes
wore involved; the other twenty-one being unilateral--a ratio of
approximately 1:2. Of the unilateral oases sixteen were on the
right side and five on the left--a ratio of 3:1. In one bilater=-
al case the glands were intra-abdaminal in position, and in two
unilateral oases they were so located--a total of four glands
(9.5% of the total)., All of the remaining thirty-eight testes
in the other twentytnine patients were thought to be located
somewhere in the inguinal oanal. A final diagnosis of eotopy ra-
ther than oryptorchidism was made in two patients, one being su-
prapubio and one superficial inguinal in location. The testes
woere stated to be définitely atrophic in only two patients=-one
nineteen years old and one twenty-four years old. However, be-
cause of inoomplete desoriptions in the records the true figures
may be higher. Treatment was deferred in three oases: one, a l-
month-old infant with fibreoystio disease of the panoreas, who
died in a short time; one Weing anly one and one-half years old;
and one being the nineteen<year-old patient mentioned above with
the camplication of atrophy of the gland. (Table I)

Orohieotomy or orchideotomy (excision of the gland) was per-
formed twioe--in the twenty-four-year-old patient with atrophy of
the testis, and in a twenty-three-~year-old patient with eotopy and

a sound contralateral organ. A course of antuitrin=S hormone
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therapy was tried in one ocase preoperatively, but without eny
signs of desosnt. In all,twenty-seven patients had orchido=-
pexies (or orchiopexies) performed, with the testes being brought
down into the sorotum and held there, either by suturlng them to
the inner thigh or by sane form of temporary traotion, such as a
rubber band fixed to the thigh, for a period of several months,.
The Torek prosedure for orckiopexy was used in twenty-four of

the patients, involving disseoting the testes and oord struetures
Ires and bringing them down through the scrotum as far as possible

without traotion and suturimg them at that point through an ine-

oision in the sorotum to the fasoia of the inner thigh.4 This
necessitates a seoond prosedure at a later date to free the soro=
tum and gland fram the thigh. In one oase the Bevan procedure
was used, involving freeing of the cord struotures and testis,
bringing it down into the scro1fum, and suturing it to the lower
pole aof the sorotum without any other means of fixation. In one
bilateral ocase the gland on one side returned to a oryptorchid
state postoperatively and was reoperated upon.

No further information as to the final results of the oper=
ations was found. Either before or at surgery assooiated indi-
reot inguinal hernias or obvious hemial sacs were desoribed in
nineteen patients (80% of all patients). There wore three ocases
of bilateral oryptorohidism with bilateral hernias, The repair
of the hernias was Rlways carried out at the same time that the

orchiopexy was perfiormed. There were no reported oases of assooi-
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ated torsion, hydrocele, or malignanoy of the testiole. Also of
interest is the faot that five of the patients operated on were
younger than six years of age, the youngest being only twenty
months old; but three of these did have the complication of quite

proninent hernias,

Investigation of the minety-five ocase histories at the Tni-
versity Hospital showed the age range to be from newborn infants
to seventy-four years. Fifty-six of them were less than sixteen
yoars old. Thirty cases of bilateral oryptorohidism were report-
ed, leaving sixty-five unilateral cases==a ratio of slightly less
than 1:2 or about 31.5% bilateral., Of the unilateral cases the
rigth side was involved in thirty-eight instenoes and the left
side in twenty-seven instanoes--a ratio of about 4:3. The testes
were intra-abdaminal thirty-three times in twenty-five patients
(@ight being bilateral) and were inguinally located ninety-two
times in seventy-ome patients (twenty-one being bilateral). One
bilateral ocase involved an inguinal and an abdominal testis.

This would meen that 36% of the oryptorchids were in an intra-ab-
dominal position, A final diagnosis of eotopy in a perineal posi-
tion was.made in one case. Pain or discomfort of either an acute
or ochronio nature, often referable to strain, trauma, or the ap-
pearance of a hernia, was the presenting ocomplaint in twenty-nine
patients. TImpotency was the ocomplaint in one thirty-eight~year-

old man with bilateral involvement. Hypospadias was assoociated
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in three patients, epispadias in two, spina bifida in one, and
Mongolism in one. Hydroceles were present twice:and torsion
twioce. A teratoma with widespread metastases oscourred in one
twenty-nine-year-old patient who died wilthout treatment, his re-
tained glend being intra-abdominal. (Table II)

At operation the testiole was said to be definitely atro-
phio in six cases with oomplete agenesis in one other. Indireot
inguinal hernias or hernial sacs were stated to be present forty-
seven times in forty patients (42% of all patients). This fig-
ure would probably be higher if a larger peroentage of the pati-
ents had gone to surgery. A trial of hormone therapy, usually
antuitrin-S, was used or had been used at some earlier date in
nine patients, with descent of the £land ooourring in one testicle
of a five-year-old boy with bilateral involvement. Five of these
nine patients ultimately went to surgery. Fifty-one of the total
of ninety-five patients were operated upon, thirty-nine having
orohiopexies and twelve having orchieotomies. The patients in
whom the testes were removed ranged from fourteen to seventy-four
years of age, and afrophy was given as the reason for removal in
the younger patienta. Of the thirty-nine patients in whom the
testes were brought domm into the sorotum, thirty-seven had some
form of temporary fixation or slight traotion, and two had merely
a Bevan type prooedure and narrowing of the external inguinal
ring. No reoord of any recurrences was found, No treatment was

given in thirty-nine oases, seven of them being either newborn
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infants or less than three years of ages

Study of the twentyw=three case histories from the Methedist
Hospital showed an age range from nineteen months to twenty=nine
yoars, with ten of the patients being less than fifteen years old.
Tha® were seven cages of bilateral oryptorchidism (30,4% of the
patients), eight cases (34.8%) of right unilateral, and eight
oases of left unilateral involvement, One of the bilateral cases
had both an intra-abdominal and an inguinel testis, Of all the
glands nine were intra-ebdominal and eighteen were inguinal in
location.~ a ratio of 1:2, Indirect inguinal hernias were assoc=
jated nineteen times in sixteen patients (almost 70% of the pat-
ients), and one of them, in a nineteen month old infant, was
strangulated., Atrophy was definitly stated to be present in three
glends, one being imn a fourteen year old boy. Pain of some degree
was the presenting symptom with four patients. The final diagnosis
was ectopy rather than oryptorchidism in three cases, Hypospadias
was associated in two oases, hydrocele in two, and primary hypo=-
gonadism in ones Nineteen patients went to surgery, with orchido=-
pexies being performed in fifteen cases and orohidectomims, when
atrophy or difficul8y in bringing the testis down were enoountered,
in four oases. A trial of hormone therapy using testosterone
propianste was made precperatively in one case, that of a fourteem
year old boy, without desocemt. No treatment was used in four
cages: a seven year old boy with bilateral involvement, a 10 year

old in whom en associated hernia was repaired without attempting
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to bring the testis down" from the inguinal canal, a nineteen year
old with bilateral intra=abdominal testes in whom a hypospadias
was correoted instead, and a twenty=two year old with bilateral

intra-abdominal testes and primary hypogonadism, (Table III)

Analysis of @&ll of the 150 hospital cases studied shows
that forty-eight of the patients (32%) had bilateral oryptorchid=
iasm, with sixty-two pabients (41.3%) having had right unilateral
involvement, and fofty patients (26.7%) left wmilateral involve=
ment. Of the total of 198 retained testes 147 were inguinal
(74.1%), forty-five were intra-abdominal (22.7%), eand 6 were ec-
topio (3.24). Indirect inguinal hermias were associated with
88 of the glands (44.3%), and seventy-five of the patients (50.%).
There were four hydroceles (2%), two instances of torsion (1%),
and ten of associated congenital anomalies (5%). Hormones were
tried in eleven patients between the ages of five and fourteen
yoars, with descent in only one testis. Only one case of malig=-
nancy in a oryptorokid was found=-0.67% of the patients or 0,53%
of the testes. Orchiopexies were used in eighty-cne patients and
orchieoctomies in seventeen patients. No treatment was given in

forty-six ocases,
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The frequenoy of abdaminally retained testes compared to those
retained in the inguinal cenal was said to give a ratio of 1:4 by
Charendoff, Ballon, and Simal]'6 in 1951. Campbelll7 colleoted a
series of 2119 cases from the literature, in whioch 14.3% had in=
tra-abdominal testes, 59.3% inguinal, and 26.4% pubo-superficial -
inguinal, Fruinl” in 113 cases found 28.3% to be abdaminal, 54.9%
inguinal, and 16.8% pubo-superficial-inguinal in looation. (Table VI)

17 found 20%

In a series of seventy-seven cases Odiorne and Simmons

to have bilateral involvement, 50% right-sided unilateral, and 30%
17

left unilateral. Burdick and Coley had 482 cases in whioh 11%

were bilateral, 59% right, and 30% left unilateral., (Table VII)

The diagnosis of oryptorchidism depends upon either the palpa=
tion of the testicle in the inguinal canal or finding it there or
in the abdaminal oa.#i‘ty at operation. Eetopy can also be diagnosed
by palpation. Abdominal retention ocen be assumed if the gland can-
not be palpated in the sorotum, canal, or eotopic positions, al=-
though complete agenesis is still possible. A method of examination
for distinguishing true oryptorohidism from a retractile testis,

described by Ioop:"8

in 1952 requirea that the exeminer stend beside
the supine patient, vaing his cephalad hand gently to attempt to
milk the gland toward the scrotum whlile the other hand is ready to
.reoeive it if it oan be pushed there. Steady traotion will overcoms

the pull of the oremaster muscle, If it ocan be drawn into the soro-

tum it is a retractile or elevated teastis and is not a subjeot for
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medical or surgiocal treatment.

Hormonal assay has been advocated as an aid in diagnosis of
the etiology of oryptorohidism in speoific cases, Howard, 8hiffen,
Simmons, and Albrigitlg (1950) found the urinary FSH (folliole
stimulating hormone to be less than 6.5 m. u, per day in one pati=
ent (twenty-three years old). He was treated hormonally on the
theory that the primary faector was endoorinologic and descent fol=-
lowed. Another patlent seventeen years old showed 6.0 mg. of
urinary 17-ketosteroids per day and 192 m. u. of urinary FSH per
day by non-dialysis method., His problem was considered to be
mainly mechanical and no descent foll owed hormone therapy. Sohval
and Bofferc" (1952) studied a case of eunuchoidism with oryptorohid-
ism in whioh they later found the testes to be ocongenitally defect-
ive histologically., Assay for urinary gonadotropin gave negative
results at thirty mouse uterine units per twenty=four hours, and
urinary neutral 17-ketosteroids were reduced to 3.2 mg. per twenty-
four hours. Normal values for FSH in the urine was said by Kline-
letter, Albright, and Griswnld21 (1943) to be 6.6 m. u. or more per
twenty=-four hours. The normal values for 17-ketosteroids in the
urine were said by Fraser, Forbes, Albright, Sulkowitoch, and Reifen=-

stein?z to be 8.1 to 22.6 mg, per twenty-four hours.

Usually there are no subjeotive symptoms with this condition.

Occasionally there is a dull aching in the groin, a sharp pain on
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motion, or a continual pain following some trauma to the region.
Testicles whioh are retained in the inguinal cenal or in en eo-
topio position are more liable to injury with its accompanying
pain and disoomfort than are normally positioned organs. (Hamm
and Ha.rlins) Bilateral oryptorohid patlients are also usually
sterile because the higher body temperature suppresses sperm de-
velopment (as will be seen later). Secandary sex ocharaoteristios
are usually not impaired unless prima‘ry hypogonadism or hypopitui-

tarism is an etiblogioc faotor,

Many investigators have studied the histological differences
between the desoended and undesoended testiocle at various ages.

Sohvalzs’ 24

{1954) studied testes from forty-two patients with
oryptorohidism and compared them with sixty-four normally-placed
glands from the age of prematurity to seventy-eight years. He
found that growth and development were normally barely perceptible
from birth to puberty, but at puberty inorease ocourred in the di-
ameter of the tubules, spermatogenesis, maturation of Sertoli ocells,
and appearsnce of Laydig oells in the stroma--which beocomes oom=
pressed. Up to puberty differences between the normal and retained
organs were subtle, consiting of smaller tubule size and cell pop=
ulation with retarded epithelium maturation. During puberty the
retained glands showed moderate retardation of spermatogenesis,
tendenoy to fibrosis of the basement membrane and peritubular tis=-
sue, but normal Sertoli and Leydig ocell differentiation. During

adulthood degeneration of the seminal epithelium, tubular atrophy,

and fibrosis of tubulaer and intertubular struotures ocourred. The
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fibrosis increased sharply up to the fourth decade of life.
Sohval found totel absence of Leydig eells or partiidl absence of
Sertoli oells in the adult only where the testicle was congenite-
ally defective, as in eunuchoidism,

Rea®® (1942) studied the testes from fortyesix oryptorohids,
ages flfteen to seventy, having assumed that there are no differ=
ences between the undescended and descended organs until puberty.
He oconcluded that degeneration in oryptorchidism is proportional
to the age (after piuberty) and that there are no differemces
between the testes that are loocated in the inguinal region and
those found in the abdomen, Cooper® (1929) in studying twelve
retained and thirty4six normal sorotal testes decided that the
fur;her the pre=-edolescant testis had progressed in its normal
route of descent, the more closely it corresponded histologically
to the normal pattern for the agees Changes in the retained
glands were the appearance of fibrous tissue and ths apparent
disappearance of tubules with an inorease of stroma. He -found
spermatogonia persisting in the quiescent state and Sertoli cells
persisting=-although possibly decreesed in number, Leydig cells
were thought to be unaffected by the location of the gland. Pace
and Cabot?? (1951) studied twenty-four oases of oryptorchidism
and found mostly normal appearance of the glands in the second
decade of life, some degree of atrophy in the third decade, exten=
sive atrophy during the fifth decade, and camplete fibrosis and

destruotion during the sixth decade. 'Sniffen?® in 1952 stated
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thet before puberty there is no clearout morphological difference
between the normal and the oryptorchid gland, but in early puberty
retardation appears in the Sertoli cell development and in the
formation of sperm cells,

Nelson?® (1951) did experimental surgery on rats-- trans-
planting their testes into intra-abdominal positions for various
periods of time from twenty=eight days to two-hundred and eighty
days and then replacing them in their original positions, He
studied the glands for gross, histological, and@ functional ochanges,
and their ability to return to normal. He found that the germinal
oells undergo progressive deterioration at intra-abdominal temp=
eratures, depending upon the length of time that they ware con-
fined there., All authors were consistent in stating that the
abnormal position of the testis is detrimental to its normal funoe
" tion, the fertility potential in such cases being low. Bilateral

oryptorchid cases are reported as usually beihg sterile.

The commonest condition accompanying or compliocating orypte
orchidism is that of indireet inguinal hernia. Moore and Ta.pper6
(1940) reported it as ocourring in twenty-six out of twenty=-eight
cases (about‘ 93% of the oases). Fruintt (1945) reported an inci=
dence of 87% with oryptorohidism. Lewis O (1948) stated that
Uffreduzzi found henias cosurring in 90% of cases and that
Mimpress found them in 85%, Beach31 (1948) had a series of forty=

six cases of undescended testes with a hernia or potential hernia
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in almost every case. Wangeisteenlo (1927) quoted statistios in
whioh the inoidenoce varied from 57% (Odiorne and Simonds) to 100%
(Rousing), with 75% (Rawlings) and 93% (Schonholzer) in between,
He also stated that Coley had found 1,357 oases of oryptorbhidism
in 80,734 reported oases of indireot inguinal hermias (1.68%).
Real® stated that Bcoles had found oryptorohidism in 2% of 48,000
reported oases of hermias., Both of these last two peroentages
are oonsiderably above the estimated inoidenoe of oryptorohidism

in the population (male) as a whole. (Table VIII).

Bydrooele and torsion of the testiole are stated by many
authors to be increased in frequenoy with undescended or inoomp-
letely desoended testes, but few give any statistios as the
basis of such a olaime Hamm and Hﬁrl:ln5 (1953) found five oases
of hydrooele in forty=-two patients with retained testes (twenty-
six also had indireot inguinal hernias). Wangenateenm quoted
Soudder as having found oryptorohidism in 4T7% of thirty=-two cases

of testicular torsiom.

Much has been writtem about the incidence of melignant

tumors in the undescended testioles Wemgensteenl

0 quoted
Cunningham as having reported 452 cases of testioular malignancies
with 412 being in the normal sorotal gland, leaving forty in
retained glands, Sinoe only about one in every 500 testes is
supposed to be retained, the 1likadlihood of malignent ohange would

be fifty times greater than in a nermelly placed orgen, using his
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figures. The same autthhor also stated that Bulkley found one out
of every four malignarfeies of the testis to be in oryptorchids.
Sohva1?® (1954) found four instances of primary testioular ocarcin=
oma in forty-two patients (inoluding twentyeseven adulbs) with
non-desoemt. Sohwartg,and MallisS? (1954) had 100 patiends with
nonedesoent and found four tumors-=two being in previously oper=
ated oases, Paoce and Cabat:z? (1951) found three ocases of caroinuma
in twentyefour oryptofohids, Real® (1939) quoted Himman as having
oolleoted 649 oases of malignancy in the gland with 12.2% being
oryptorohids, He stated that Coley, Cunningham, Odiorne, Simmons,
Sohisohko, Lipsohutz, and Dean had found 9.9% oryptorchids in 1371
oases of ocaroinoma, Rea also quoted Kooker as having found one
malignanoy in 100 ocases of non-descent and Rubaschow as having des
cided that 11% of testioular oarcinoma ooourred in oryptorochids,
whioh would again be £ifty times more often than its inoidence

would justify., GordameTaylor and Til1%°

in 1938 repor'gd fifty
ocases of malignanoy in testes, with fif'teen being in oryptorohid
glands==0ight being intra=abdominal and seven being inguinal,
Campbell” (1942) oolleoted 1422 oases of malignanoy in the
gland from the literature and found 165 of them to be in undesoend-
ed testes (about 11.8%), He stated that Gilbert and Hamilton had
oolleoted 7000 such cases and found 840 to be in oryptorchids
(about .11,0%), with 345 being intra=-abdaminal in loocation and 490

being in the inguinal canal (41.3% to 58,T%). Campbell also coll=
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eoted statistios of twentystwo oaroinomas in 1413 patients with
non~desoent {1¢5%) and sixty=-eight oryptorchids in 672 testioular
malignanoies (10,1% , with thirpy-three being intra=abdominal and
thirty=five inguinal in looation (48.5% to 51.5%), He found 362
oases of malignanoy of the sorotal testis in 500,000 hospital
admissions of male patients plus fourteen malignancies in abdom=
inal and seventeen in inguinal glandse~ giving figures of 7.8%
oryptorchids in the total of 394 testioular ocarcinomas, He con-
oluded that one abddminal testis out of twenty and one inguinal
testis out of eighty undergoes malignant changes i.e., if the
ocourrance of malignancies in the abdominal and inguinal testis is
approximately the same and the ratio of abdominal to inguinal testes
is about 1:4, then the abdominally located zland is four times more
likely to undergo malignent change., (Tables IX, X, XI).

Gilbert and Femilton>~ (1942) found the peak incidence of
tumors of the testis to be between thirty end forty-four years of
age with the overall incidence being 0,0013%, and they suggest
that the ooourrence of the conditiom in the reprodustive years may
mean that endoorine faotors stimulate it, These authors further
classified 126 tumors in oryptorchids, with eighty=eight being uni=
oellular in type, thikrty being teratomas, four adenomas, two inter=
stitial oell tumors, one adrenal ocarcinome, and one spindle ocell
sarocoma. They stated that the likelihood of involvement of the
second gland is 0,T% overall, but 15% if the second testis is in

the inguinal ocanal and 30% if it is intra-abdominal, They found
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more than one in every ten cases of testicular malignancy to be
in improperly .desoended testes,

Lewis P (1948) stated that tumors are twenty=two times more
comnon in oryptorohids than their incidence would justify, but the
overall incidence of tumors is so low (one in 50,000 males per
year) that orchidopexy or orchidectomy in the hope of preventing
it is not indicated. He also did not believe that orohidopexy
prevents the formatien of tumors. GrowsS? (1953), on the other
hand, stated that abdaminal testioulsr tumor has little chance to
be discovered, and that the gland should be placed where it ocan be
palpated, Finally, Grove 0 (1954) believed that the inoidence of
malignancy in true oryptorochid ocases is so minute that its potent=

ial oocourrence cannot be used as an indication for orchidopexy,.

Treatment in cases of oryptorshidism can be carried out for
the purposes of: l.promoting better funotion of the organ and pre-
venting sterility; 2. prophylaxis against malignanoy or at least
placing the gland where such a condition ouold be more easily re=-
cognized; 3, relieving pain or discomfort and plaoing the gland
where it is less apt to be affected by trauma; and‘4, psychioc or
cosmotioc benefits. In regard to the latter some authors refer to
a few reported cases of suicide in yveng men afflioted with this
conditione, The time for treatment to be instituted and the type to
be used varies from author to author. All recognize that surgery

has a definite place, but there are differences of opinion as to
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the value of hormone therapy.

Hamm and Hardin® (1953) advised placement of the gland in
the sorotum before the sixth year of life, with a trial of hormones
in selected cases. They stated that bilateral oryptorchids were
more apt to have a hormonal ocause and should give better results
under this treatment. ILarge hermias and hydroceles were ocontra=
indiocations for this treatment and eotopy always required surgery,
they stated. Chorionioc gonadotropin was used--androgen being re-
served for oases in which the testiocle did not develop after place=
ment, They advooated using 250 to 500 international umits, i, m.,
biweekly for eight weeks and reported only ococassional good re=-
sults, Larger doses were not used because of the attempt to avoid
any sexual maturatien, although some edema of the foreskin and
gorotum, without any inoreases in phallio size or amount of pubio
hair, was noted,

Lewis30 (1948) quoted Wells as saying that hormone therapy
has little effeoct on the sexual development of a child if given
under eight years of age. He stated that Hotohkiss found five
patients whose testes desoended after puberty to be sterile and
fifteen out of nineteen patients with desoent before puberty to be
fertile, Lewis reported that Thompson and Heokel treatedn860 teste-
es from 579 patients by hormones with 20% benefiocial results.

There were no results where the gland was intra-abdominal in loo=
ation. Their results differed fram those reported in the earlier

literature in whioch 61% benefited, they said, because they did not
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treat patients with migratory testes, Lewis further stated that
Einhorn and Rowntree treated forty patients with no descent ocour=-
ring in three past the age of puberty, descent ocourring in three
at puberty, and deseent in one out of ten in prepuberty. Results
were thought to be slightly better in underdeveloped, fat indi=-
viduals than in normal or tall, thin ones. Lewis also reported
that Lowsley had comocluded that hormone therapy rarely causes des=-
cent after the age of tens Mertz was said to advocate its use be=
twoen six and seven years of age. Drake was said to belisve that
if there was no evidence of glendular disturbance, one should simp=-
ly observe the patient until the fifteenth year. Reiser was report=-
ed to say that hormone therapy before the age of puberty is quest-
ionable and at puberty is ummecessary, unless there is evidenoce of
hypogonadism., Moore and Tapper were quoted as believing that hor-
nones enlarge the gland and its struotures but do not cause des=
cent in true oryptorchidism, end Deming was said to advocate the
use of hormones pre- and post-operatively beoause of this enlarge-
ment, Lewis himself stated that he used a course of antuitrin-S
in 500 rat unit dosages three times weekly for a total of 30,000
units, begimming one to two years before the expected onset of
puberty and before #rying surgery.

DemingS? (1952) stated that the opportune time for hormmne
therapy is from the ages of five to seven with its contraindica=-
tions being eotopy, hydrocdle, or hernia, He found it to be rarely

successful in unilateral oases, since both glands had previously
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been equally stimulated in utero by chorionic gonadotropin end
both would have desaended if some other factor had not prevented
it, His course of treatment involved giving follutin=S, 250 i.n.
U., three times weeltly for a total of four weeks, giving benefioc~
ial resultas in 5% of 189 cases. He also used the hormone as an
adjunct to surgery. RealS (1939) stated that treatment should be
deferred until ages nine to eleven and at that time a trial of
gonadotropic hormone was useful., His review of the literature
found reports of T0% beneficial results with this treatment,
whereas his own results showed only 16% having descent,

Robinson and Engle®® (1954) used large doses of chorionic
gopadotropin over a short period of time (4000 to 5000 unita daily
for three days. If no change was noted in one week surgery was
recommended , Mai'blandlsg (1953) advocated expectant treatment in
unilateral oryptorohidism uncomplicated by hernia and hormone
trial in all bilateral cases in the seventh year. Weekly injecte
ions of 500 ieneus of chorionis goadotropin up to twelve doses wsre
used. Forty=-one patients out of 104 cases were treated in this way
with "good" results in twenty-five. Corbitt:C (1952) used gonad-
otropic hormone, 500 to 1000 units, two to three times weekly for
six to twelve weeks and followed it, 1f unsucoessful, with test=
osterone propianate, 10 to 25 mgma, two times weekly-=the latter
drug being less effestive and more uncontrollable. The ages at
which he used thie treatmant were between ten and twelve years.

Beash®l (1948) stated that hormones are not satisfactory
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treatment but are diagnostically significant, sinoce those testes
whioh would normally ocome down at puberty anywmy do so, thus sav=-
ing an operation, He used Pranturon on patients between the ages
of eight and eleven in 500 wnit doses three times weekly for six
weoks, then 1000 wnits two times weekly for two weeks if there was
some sign of descent, He stopped after that because of possible
irreversible presogity being produced but stated that "A large
phallus plus an adolssoent moustache at the age of ten is prefere
able to a small organ and no beard at twenty.

In his studies Iason'n (1944) found that the urine of the
normal child oontains little or no anterior pituitary=like horm=
one, whereas that of ohildren with oryptorochidism frequently ocon=
tains this substance, In suoh cases he advocated a trial of
gonadotropic hormone before surgeryx Kiefer42 (1952) is another
author who believes that endoorine therapy is really more of a
diagnostio procedure than a "oure™, since endocrine abnormalities
rarely are the cause of non=-descent, and where they are there is
usually bilateral inwvolvment,

Thompson and Heokel *> (1941) treated 89 testes in 67 pat=
ients with 100 to 500 isne.us of gonadotropin three to six times
per week, They had 24% success with the glands and 27% success
with the patients. There was 32% success in 34 patients ages ten
and under, and 17% imn 15 patients ages sixteen to thiry=-seven.
There was 36% success when the glands were in the canal and only

6% when they were intra=abdeminal. Abnormal positions of the
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testis gave 35% response, whidh’ contradiots the statement by
other authors that eotopy must be treated surgisally.

Chastain and Newlin®? (1954) studied 1301 Navajo Indian
boys betweentthe ages of eleven and eighteen and found and treated
twenty=seven cases of oryptorchidism==- five being bilateral. They
used chorionio gonafictropim, 500 units, i.m., three timss weekly
for six weeks, Nine patients (33,3%) obtained excellent results,
One testiocle in each of two bilateral cases also descended. Nine
patients who had dateotable hemis showed no descent, The younger
patients showed the best response. The eighteen oases without good
response were given testosterone, 20mgma, 1.m,, three times weekly
for four weeks, without bemefit to any. One of the nine who had
benefited showed regression of the gland to a low inguinal oamnal
position, and the younger boys who had shown seoondary sex charao-
teristioc changes began to lose them three to four months after
therapy was discontinued. These authors concluded that such treat=
ment will red@®ce the number of surgical patients but has poor re=
sults with patients past puberty or with intra-abdominal tesges.

Einhorn and Rowntree®® (1941) treated twenty-six unillateral
and fourteen bilateral oryptorohid cases, two of the latter and
five of the former being intra=-abdominal in location: The ages of
the patimnts wesro five to seventean years. Gonadotropic hormone
was used suboutansously three times weekly in 200 rat unit dosages
for two to eight weeks. Six unilateral and six bilateral cases

descended with no suocess ocourring in those past the age of thirte-
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een.

Campbell%® (1951) stated that when no detectable hernia is
present, one should try APL (antegior pituitary=like substance) in
100 to 200 rat unit doses, two times per week up to 2,500 units
before attempting surgery. Zelson and Steinitz’’ (1940) believed
that gonadotropie hormone oould cause desocent in 31% of all cases
and that male sex hormone could oause desoent in 15% with partial
benefit in another 45%. In seventeen of their own patients, ages
7% to 12% years, there were fifteen unilateral and two bilateral
oryptorohids whioh were palpable in the ocanal in all but three
cagses., Nine patients had received previous therapy. They used
500 wnits of gonadotropio hormone plus 5 mgms. of testosterone
propianate three times weekly for three to twelve weeks in four
patients and 500 units of the gonadotropin plus 10 mgms, of the
testosterone in the same schedule in thirteen patients. There was
oamplete descent in nine cases (58%), four of whioch had been pre-
viously treatede There was no effeot in the other eight. The
penis and sorotum emlarged in all but three patients, and the pubis
hair inoreased in eight. In three cases an inguinal hernia became
evident, One bilateral case showed descent. The age at which

these authors preferred to use this treatment was between eight

and ten years. (Table XII).

Most authors agree that if hofmone therapy has failed to

give good results , or in those oases where hormanes are oontra=
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testis gave 35% response, whidh oombradiots the statement by
other authors that ectvpy must be treated surgically.

Chastain and Newlin®? (1954) studied 1301 Navajo Indian:
boys betwean:the ages of eleven and eighteem and found and treated
twenty~-seven cases of oryptorochidism-- five being bilateral. They
used chorionioc gonadotropin, 500 units, i.m., three times weekly
for six weeks. Nine patiemts (33.3%) obtained excellemt results,
One testicle in eaoh of two bilateral cases also descended. Nine
patients who had dateotable hermis showed no descent, The younger
patients showed the best response. The eighteen cases without good
response were given testosterone, 20mgms, i.m., three times weekly
for four weeks, without benefit to eany. Ome of the nine who had
benefited showed regression of the gland to a low inguinal omnal
position, and the younger boys who had shown secondary sex oharao-
teristio ochanges began to lose them three to four months after
therapy was disoontinued. These authors concluded that such treat-
ment will red®oe the number of surgiocal patiemts but has poor re=~
sults with patients past peberty or with intra-abdominal tesges.

Elnhorn and Rowntree?S (1941) treated twenty-six unilateral
and fourteen bilateral oryptorohid ocases, two of the latter and
five of the former being intra-abdaminal in location. The ages of
the patients were five to seventean years. Gomadotropio hormone
was used subocutaneously three times weekly in 200 rat unit dosages
for two to eight weeks, Six unilateral and six bilateral cases

desoended with no suocess oosurring in those past the age of thirt-
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indioated, surgiocal placement” of the testis in the scrotum should
be tried. As Robinson and E&glese (1954) pointed out, the exaoct
type of operation is not too importanmt if: 1, the spermatioc ocord

is of suffioient length; 2. an adlequate blood supply remains; 3.

as little tension as possible is used (the oremasterioc fibers some=
times needing to be stripped baok and the vessels mobilized up to
the aorta); and 4. the teatis is fixed to the scrotum and the scro-
tum to the thigh for a time in order to prevent the gland from
returning to a higher position. Grove®® (1954) said that every
abdaminal testis should be placed where it ocan be felt or else an
orohideotomy should be performed, and no inguinal testis should
ever be placed in the abdemémn, as might be done if the cord struot=-
ures were too short to allow plaaement in the sorotum== beocause of
the possibility of a malignancy developing silently in that posi=
tion. Lewis®C? (1948) stated that for the sake of spermatogenesis
the internal spermatic vessels must be preserved, while the ool=
lateral oiroculation alone is emough to prevent atrophy and te
retain androgen production. Therefore,the vessels should be freed
under direot vision. The course of the vessels should also be
straightened, sinoe trection will not stretoh them mmoch, When
correotion of a oryptorchid oould not be satisfaoterily carried
out, Beaohsl (1848) performed orchidectomies=--if the contra=
lateral organ was sound, On trk:;e other hand, Corb:ltt40 (1952)
stated that surgery should only be performed in the presence of

oomplicatiaons, such as inguinal hernia or torsion of the testis.
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In 201 surgioally treated cases of oryptorshidism Demiagm
(1952) found agenedts present in aine and used orohidectamy in
twelve cases where the organ wes deformed or could not be brought
down, Gordon=Taylor and Wy-nd]'xam48 (1947) reported replaocing two
inguinal testes in the abdomen (orehidocleisis) without ill effeots.
This was presumably done to prevest the organ from being so liable
to injury. Thompsen and Heokel%® (1941) treated twenty-five pate
ients af'ter hormone therapy had failed by surgery, finding fibrous
bands in all, absence of the extermal inguinal ring in one, agen=
esis in two, and ebnormal direotion of the peritoneal process
(upward over the extermal oblique or rectus sheath or dowmward
toward the perineum) in eleven.

Nelson®® (1951) reporteéd that Hansen had treated twenty=
five bilateral oryptorohid cases and thirty-six unilateral cases
by surgery. Of the bilateral cases omly two finally had "normal
fertility, five were "moderately® fertile, four were seriously ime
paired, and fourteen were completely sterile. Of the thirty-six
wilateral cases none showed any essential change in sperm pro=
duction. Einhorn and Rowntree® (1941) reported surgical fization
in twenty patients, sixteen havimg wmilateral and four having bi-
lateral oryptorchids. There were good funotional results in none
of the bilateral cases and in eight of the unilateral ones. Re=
sults were fair in three of the unilateral ocases and poor in the
other fivee

Bamm and Hln'l:’t.n5 (1953) stated that forty=-two patients were
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operated upon for this condition at the Brooklyn Hospital between
1942 and 1952. There was bilateral involvment in nine and uni=-
lateral in thirty-three, with the left side being involved one more
time than the righte 1In five cases no testis was found., Two test-
es were in the abdomen and nineteen in the inguinal canal, eight
being in the upper sorotum. The age at operation varied from
soven to thirty years, ' Orohideotomy was performed in five oases,
Thirty=four patients had their testes brought down into the sorot=
wn, entirely satisfactory results osourring in twenty=eight cases.

Grroars:55 (1953) reported 933 oryptorchid cases having been
seen in Chidren's Hospital at Boston, Mass., during the thirty
years prior to 1961, 211 being still two young for operation at the
time that his paper was written=<the optimm age for best surgical
results being nine to twelve years in his opinion, 722 patients
were operated upon for 827 undesoended testes., There was agenesis
of thirtyegix testes in thirty patients (4%). Sixteen perineal
testes were found in twelve patiants. 907 of the total number
operated upon showed good surgioal results. In following the pat~-
ients after surgery over a period of many years no testicular mal-
ignancies were found, although fifty=eight suoh cases had been re=
ported in the literature at that time, coocurring about ten years
post=operatively.

M:lmpress49 (1945) drew the conclusion from his study that
there is no need to regard imperfect descent as a condition for

whioch treatment should be oarried out at once, and that orchidopexy



at about the age of puberty will give suitable results. Further=
more, according to him, the type of treatment needed, if eny, be=

oamss progressively more obvious wp to that time,

SUMY -

The problem of oryptorshidism has been presented with em=
phasis on the incidence, complications, and treatment, 150 case
histories from loaal hospitals are also reviewed. The liiterature
reveals an overall inoidence in the male population of from 0.1%
to 0,75%. Newborn infents show an inoidence of around 14% with a
gradual deoresse up to the age of puberty. The ratio of abdomine
ally retained to inguinally retained testes is sald to be about
1:4, Bilateral involvement has been estimated between 11% and 20%,
with 50 to 59% being right and 30% left unilateral. In the 150
oases studied 22,7% were intra-abdaminal end 77.3% were in the ingw
uinel region, with 32% of them being bilateral, 41¢3% right, end
26,7% left unilateral.

Histological studies of oryptorchids at various eges show
that atrophy eand fibrosis tend to progress pr0porticmllx to the
age of the patiemt and that elemants conoerned in spermatogenesis
are affeoted quite early. Androgen produotion is not usuwally mmoch
impaired, unless congenital hypofunotion is present., This would
moan that unless the retained gland is brought down eary in life,

at least sometime before puberty, fertility potential, especially
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in bilateral ocases, will be significantly reduced,

Indireot inguinal hernias have been stated to accompany
from 57% to 100% of oryptarchid oeses, probably depending upon
how the author selects his ocases and whether he takes into account
the potential threat of a patent processus veginalis or small
hernial sac found at operations In the 150 cases reviewed here
definite hernias or hernial saos were recorded in 50%, a figure
whioch would undoubtedly be higher except that forty=six patients
were not treated and there was no opportunity for potential hernias
to be discovered.

Mal ignanoy has been found in the retained testicle in from
1% to 13.8% of oases by various authors. Only one such case was
found in the 150 ocases studied here=-an incidence of 0,67%. If,
however, as most figures show cryptorchidism is found in from
about 8% to 12% of testioular malignancies, then malignanoy ocourrs
ten to one-hundred times more frequent in oryptorchidism than its
overall inoidence would justify (depending upon what figure one
uses for the inoidence of oryptorchidism),

Trials of hormone therapy using chorionic gonadotropin or
e similar substance in doses less than those which would produce

permanent sexual changes have bean used by many authors with ver-

iable results. The preferwed age for this is before the onset of

puberty and probably after the first five ysars of lifes Results
should be better :with inguinal than with abdominal testes and
better with bilateral than unilateral cases—=the bilateral ones



being more likely to have « hormonal etiology. 5% to 60Z of the
oases reviewed in the literature responded to this treatment, while
one out of eleven oases treated hermonally (or 9%) in the 150 case
histories studied responded,

Hormonal assay for wrinary gonadotropins and 17=ketosteroids
mey aid in the diagnosis of the etlology of oryptorohidism in any
particular oase, If the hormone levels are below normal the danae
is probably hormonal and hormone therapy oould be expeoted to give
good results, If the levels are fairly normal, however, the cause
is probably meohanioal and surgery would seem to be indicatede At
the present time little work has been reported on this and its use
would be limited by the diffioulty in having these tests performed.

Orchidopexy is the most acsepted and satisfactory treatment
for most oryptorohid oases today. Orchideotomy should be used only
where the gland oamnot be satisfacterily brought down into the

sorotim or where extensive atrophy or a suspected melignenoy is

present,

CORCLUSIONS

L. The high inoidence of malignsncy with oryptorohidism whioh is
roported in the literature oould not be substantiated in this
study of 150 hospital case histories.

2. Treatment of oryptorchidism should be oarried out before pube



4

erty in order that the function of the glend, particularly
spermatogenesis, can be preserved as oorpletely as possibles,
Trials of hormone therapy before attempting surgery can bring
about descent in a feir number of paticnts if some selcction
is used, thus reducirg the number of oases that would event=
ually require surserye

Tormonal assay as an aid to otiolosic diagnosis is not yet

established but is promising.
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