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INTRODUCTION

Hypospadias 1s & congenital defect which in severe cases may be a
cause of great concern to the patienis and their parenls The worry 15
not only due to the difficulty of mictunition and the fear that the patient
will be unable to lead a normal sexual fife, but al<o 1o the widespread
wdea that there 1 something nfertor about malformed genitals This
nferiority complex 1s often fed by the attempts of well-meaning parents
to hide their ehuld’s defect

Surgical correction has been connected with great difficulties, and
even though the results are constantly improving, a severe case may
require several operations

The deformity 15 generalls considered inherilable by Mendehan do-
minance perhaps wilh faing mamfestation This opimion 1< hased on
the case reports of more or less thoroughly studied families Therefore,
the mode of inherilance has not yet been definitely estabhished

Object of the Present Study

This study woas devigned munly {o cluerdate the heredity by a
proband study ancluding an snvestygition of the genelie relation he-
tncen the various dogrees of this deformity This imvolved o determin
ton of the incidence of the defect and of the fertihty among the pa-
tients In the course of the study morcover, it proved necessary 1o fook
for a tinlogical faclors olher than genelic onex

In addilion it was endeavoured to elueidale the relation of hypo-
apadias 1o Goldsehmudt's intersexuality theors by statistical gene -
togical methods

This volume does nat by any means prelend 1o be a monograph on
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hypospadias Many aspects are not consulered An analysis of the ther:
peutic results misght hasve heen desirable but the material was not surt
able In part 1t 1s denved from a period during which great advances
have taken place within ylastic surgery and in part the surgical me
thods used were so varied that an evaluation of the results would have
Jeen difficult On the other hand the matenal may serve m evaluating
the eperatine cnilenn



CLhapler 1
MORPHOLOGY

Hyposprdias 1s generally defined as the congemitat opentng of the
trethra on the under side of the pemis (Kaufmann (1888), Frangenherm
(1928}, Schnewter (1928), Johnson (1929}, Jeanbrau {1937}, McCrea
(1940), Goldstern {1946))

The abnormal orifice may be anywhere between the glans and the
perieum so that the deforimity may be more or less pronounced The
apperrance of the prepuce 18 characteristic It s sphit on the infenior
aspeet and siluated dorsolaterally, forming a hood over the glans The
Intter 1v often somewhat plump flaltened in the antero-posterior direc-
tion, and furnished wath a groove on the under side or, more rarely,
with the fosst nastenlarss ending in a hlind pocket on the ip The
frunutum 1y absent Proximal to the abnormal opening, the raphe die
Audes inlo two mare or less well-defined branches extending lalerally
and terminating on the dorsal ipeet of the prepuce, at times in one or
two roselte-shaped figures, “les yeux dorsaux”™ (Ombrédanne (1932))
Between the glans and the opeming Lhere 1s & mucosa-like stip of shin
overlying a scar-lihe band causing a dowanard cunature of this parl
of the penis This curvature 1s sometimes inereased by the tension of a
short urethra and overiymg shin which atso pulls the corpora eavernosa
bick towards the permeum The cursature may be complicated by tar-
ston of the body of the pems In severe cases, the perus 1s insarahly
sinller than nornil but its smallness is due in part to the curvature
as M be shown by successful surgical repair The <crolum is always
cleft when the opening 15 sitnvted proximil to the peno-scrolal junce
Linn, but in nuld cases it moy be normal or <hghtly fid

in other words hapospadias 1z nol only a localized urethral defect,
but a malformation of the male external gemtals, ac Ombeddanne
(1982 puts st “Les formes de I'hy pospadias <ont les differents degrés
de b aplavte de ta face inféricure de I verge™,
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or immediately proximal to the latter on the distal one nifth
of the pendulous part

(2) Pentle hypospadias with the opening sitnated more proximal
at any point up to the penoserotal junction

(3) P tal dias with the o g i the nnmediate
vty of the penoscrotal junction

(4) Perineoscrotal hypospadias with the opeming hetween the two
halses of the cleft scrotum or behind 1t

In classifying a case 1t 1s important to consider the situation of the
opening n relation to the proximal part of the gemtals without trying
to strasghten the cursature of the penis If that is attempted the opeming,
15 pulled forward the urethra s tightened and this gnes a false um
pression of a milder case No such regard could be paid in a classifica
tion based on case records In the majority of cases however the
classification did not cause major difficutties but 1t cannot be ruled
out that exceptional cases may perhaps have belonged to one of the
neighbouring groups

1o designate the morphological transitions hetween normnl gemitals
and hypospadtas the following terms were used

Low seated opening The opening ts situated on the glans It may
he intranavicular but it 1s separated from the fossa navieularis by
a fransverse fold The prepuce s normal or shightly cleft

I8

Fig 1
Juxiaglindutar by pospadias bordering on pemie Ty pospadias Stenosis
of opentng



Fiy 2 Fig 3

Penosc rolat bypospadias Perineoscrotil hyposp s

Short urethra The pents as flexed downwards but the opening
16 of a normal siuation The prepuce may be shighthy eleft

Diwagnosis

As a rult the characteristic appear ince of the malformation makes
1he diagnosis an e1sy matter There have been cases howeser in whiel
palients with hypospdias have spent a short or long period of their
Iives as garls because an erroneous sox dingnosss has been made 2t et
(Neugebauer (1908) Aovucs (1912)) an error which has heen made 1n
Denmark too Sand (1810))

When hypospadins Is assocrated with undescended testes there s a
I 3 of diagnosis As emph by Sand (1910) ex
| lortory laparotoms 1s required to determine the sex wilh certants
This opinion is shared by Hooks {1949) Al ahout the <ame tune he
received twp jatients with hypespadins and bilatera) eryptorchidinm
E splorators taparotomy showed the gonads to be ovaries in both cases
This made him assume a more active altitude in examining < palients
with tvpospadias and in the course of a furly short time he dignosed
one ¢1se of true hermaj hroditism (with 2 left sided ovary ind a right
suded teshis)  Another cave not vet eompletely exatmned was hehieved
to bive ovotestes

To-t1y an explorators intervention imvolyes a2 very shght sk It as
thirelure § rabahis the best thing Lo ascertiin the nature of the gonads
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hefore undertaking plastic repair of the gemtals in cases of hypospadias
associated with um- or hilateral eryptorchidism,

Injection of gonadotrophin at the age of puherty may perhaps show
the trend of the development (Draz (1943)) It must he mentioned wn
passing that mjyury may lend the gemitals the cxact appearance of hypo-
spadias

Erroneous Diagnoses in the Present Matenal.

In Denmark the risk of a wrong dagnosis in hypospadias 1s probably
shight to-day The midwives are well educated and physicians are sery
often 1 attendance If an error does happen, there are great chances
of making 1t good at the prophylactic infant examnations, medical
examinations of children below school age, and the examinahions by
thie school medical officers

In one case of the present series a wrong sex diagnosis was made in
1928

Case with wrong sex diagnoses (the proband in Pedigree 77) At Inrth the
~ex was stated to be female In childhood, however the parents realized that
“something was wrong with the gemitais” The patient had no medical ex-
amination, was reared as a giel and atfended a girls’ school Abaout the age
of 14, however, the patient became strangely coarse, and when the sexual
desire wakened it was directed towards girls The patient was very unhappy,
believed for a time that he was homosexual, but gradually realized that he
must be o man At a medical exumination for another reason, the physician
notreed the gemtal condition and took achtion An appheation for a male

[N

Fig. 4
Patrent with penoserotal hypospadias Probe in lhe urethra Penis partly
erected The patient was reared as o grl
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The patient has a sister wWho Wis hospitalized and showed the saume
condition In this ease however the testes had not descended

In wddition there 1s a c1se of re:l dignostic error, 1 case of true
hermaphrodibinm diignosed as hyposp adias

True hermap m diag t as hyposy (the proband of Pedigree
175) Hospitalized for the first tune 1t the uge of six showing downwart
curvature of the penis with a dorsal prepuce The glans was cleft on the
under side and from this side 1 band shaped structure extended to the
urethral opening whteh was sitwated on the anterior aspect of the partly
left scrotum The right testts Was in the scrotum whereas the left one was
in the superficial ingminal ring The downward flexion ol the pems was
corrected At the age of 13 the patient had Jelt sided orchulomohthization
and herniotomy The testis w s found to be inyverted outside the superficial
inguinal ring There was a congemital hydrocele the abdominal part of
which contained omentum Iollowing 1solition of the spermatc cord up
to the deep mguinal ring the teshs could be mobilized almost dowa into
the scrotum

On several subsequent occastons the patienl had plastic operations to re
construct the urethra,

At the ape of 15 the patient returned because of Increasing swetling of the
left half of the serotum Puncture yielded a humorrhagic Amd A tumor Was

NPV

Fig 6
Patient wath pseado A case of trie hermaphroditism  Testiy 01 me[
vaginal hapospa lias nght ovary on the left I unnel shaped wrethr

Iming a8 v woman of ening on the antertor aspect of the serotum



19

pilpable in the serotem The palunt was admitted and had exploratory
biparotomy which showed (he “tumour® to he a uferus In addition, a
I atlopdan tube and a normal osary wath follicular eysts The bleeding has
presumably been an ovulation blee hing The nght gona l was now exposed
an | prose 1o be a normal lestis sith eprdidymis and vas deferens Biopsy
specimens of the gonads on both sides showed ovanan tissue on the feft
md testicular tissue with spermiogenesis on the right

A few wecks later the uterus fube and ovary were removed

1 xamination of the operitive specimen revealed w small ety n the
ulerus with endometrium  the early proliferative phast a normal tute
md a normal ovary

“This €ase raises the question whether the proband materal mas be
considored umiform despite the even transition 1 regards the appeir
wnee of the external genslals Inseveral ¢ ises the hypospadtas may have
buen combined with undescended testes and the true mature of the
wonads iy not known

W riter s Morphological Studtes
Incadence of Retaned Testes 1n Hyj ospadias

The incwlinee of undescended testes in the vanous degrees of hypo
spadiis hw nol bean numerieally elueidated  An anaissis of this nature
s of prrticular interest to the prosent study since Inlatera! envplor
chadisinoas tintsmount to stertity {(Torben Svend Hansen (191%)) An
mere ned incidenee of eryptorchidism in by pospadias would therefore
canlpbute to roducing the fertiity ind consequently nfluence the
trinsnision of morhid penes 1f any

Morcover il would be interesting to wscertmin whether an tnercasod
wulinee of this phenomenon s jecutite to the severc forms of the
conditian s this might justify 1 sharper duision of severe from mild
Ces

This anlvsig wac hased on the ¢ we recards for { abients wilth hypo-
ap Wi admatled to the Universily Hospil il Coperh wen Surgieat De-
prrtments € and D the Copenhagen Gits Hospatal Surgacal Depart
ments [and V the Brsj ebjerg Hospital Surgicl Depirtments A and I
and the Surkcat Dey wrtments of the Aarhus Unnversity hnie and the
Aarhus Counts Hospit il The matessal includes 1150 e1ses of hvpospa
diws occurring among the prbands relatives The palients uved later as
probands were scen jersomilly wherens sn the remastmng hatl
minly mild enxes ~ the data ure based exclusineld on € 1ve records

TThe matersdis aet autan Tible T which shows that in 3 certaln num
Bur of cases the recurds do net stite whether the tostes hid deseended

r
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o the scrotum As these cases are counted as normal, the calculated

il of eryp represents salues The materiat
15 classified not only according 1o the degree of hypospadias, but also
according to age at the time of examnation, since undescended testes
often descend spontaneously during hoyhood.

The resulls may be eompared with other Danish studies of cryptor-
cludism at various ages Perusing the record cards of the School Medical
Officers, Engberg, 1 1948 found 1535 caves amoug 34,000 hoys aged
67 years, 1 ¢ an wmcidence of 4 51 % wn this age group In Engberg's
opinion, however, the mcidence 1s somewhat lower; he believes that
some of the cases have been pseudocry ptorehidinin A follow-up exami-

Table 1.

Incidence of cryptorchudismt 1n hspospadias The matertal 1s classified
according to the degree of hypospadias and the ptient’s age

i e Lo leweniden testes oot | number st
uvpoepatias | ordtum | Qata R T T undescended
Juxlaglandular
9—9 yrs 75 24 2 [§ 3 1t 110 48
3037 3rs. 17 4 — — —_ — 2 032
18 and over 31 9 - - = — 40 D20
Total 123 37 2 & 2 1 17 547
Penite
0-—-9 »rs 11 1 1 1 4 16 072
10—17 3rs 4 — ~— ~— 1 1 5 008
18 and oner [ — — ~— —_ — G aQ3
Total 21 1 1 1 3 5 27 083
Penoscrotal
0--9 yrs 12 1 1 1 7 12 25 113
1017 yrs 4 - 1 — 3 4 8 012
18 and over 15 2 - ~ 1 1 18 008
Total 3 3 2 4 11 17 51 134
Perineoscrolal
0—9 3rs 8 — — 3 2 5 13 6359
1017 yrs 3 _— — 2 1 3 ] DRVR)
18 and over 2 — 2 — 2 4 6 003
Totl | 18— 2 5 5 1z 2 071
Total cases
0-—9 3rs 106 26 4 hE 14 32 164 738
10—17 yrs 28 4 1 2 5 8 40 060
18 and over 54 1 2 — 3 5 70 035 -
Total 188 41 7 16 22 45 274 833
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nation of a large number of these boys afler they had passed therr 10th
year revealed spontaneous descent in two thirds Perusals of the me-
ieal conscription protocols {eryptorchidism 1s a ground for rejection)
I'ngberg (1948} and Torben Svend Hansern (1840} found 527 cases
among 108 »>13 men ranging n age from 18 to 30 that s an ineidence
of 4 86 per thousand From a report on the work of the Baby and Child
Health Stations (Gorf= (1991)) 4n estunate mty be formed of the in
cidence of cryptorchidism n the voungest age groups In 1948 2 total of
10 402 children were exanuned at the Child Health Stations of them
108 showed eryptorchidism which 15 an merdence of 208 % provided
that half the chiddren are boys At the Baby Health Stations where
hahies under one year of age are the corr a a
was only 112 % These values must be regarded with some reserve 1f
only for the reason that the mothers can have the prophylictic examina
tions earried out also by their own physteians 1f they want them done
at all This materral1s therefore selected and the ertersa of selectron
ire unhnown

Qn the basis of the studies mentioned the following normal values
w1l be used in the present paper

0— 9 years 45 % with undescended testes
10—17 15%
18 years nd over 65 % with

From these normal values which must be considered rather ngh the
expected number of cases of hypospadiis with undescended festes was
cilenfated for the mdisidual groups The results arc given 1 the kst
column of Table 1

Table 2
Increasing inct lence of undescende t testes with incre 1sing severity
of hypospa s

a p,me,

Juxtughndalat bypospadias 20 €43 14 51
2N

Perule hypospih § o 1852 47 .34
543

L enu ratal Is paspados -7 3242 5427
1739

1 erancoscrot | iy sp s has 1 4800 742
2282

Total cases 54 16 42 24 40

10 58
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Table 2 shows how many times the aclual findings exceed the ex-

pected values (:) n the different varieties of hypospadias In addition

X
the incidence P, o andts upper ind lower confidence lumt P, and Py,

were caleulated according to the formula

R :ﬁ’(\ 404 av‘( ;‘) + 221) hemp (42 1 e p 3

‘The menlences found do not apply to Al series of hypospadiis s the
ptients age mfluences the inerdence of cryptorchidism In the groups
pemie penneoscrotal ind penoscrotal hypospadias however the salues
show that the incidence of retaned testes 15 mnereased in hyvpospadias
the fower confidence it heing hagher than the 435 % i the youngest
age groups of the normat series

In juxtaglandulhir hypospadins the lower confidence hmt 1s fower
than 45 % The actual number with undescended festes was therefore
compnred with the expected number by means of the x” test The result
15001 < p <002 (f=1 x2=7578) The chlference 1s not sigmficant
but extremely probbic parficularly when considening that the normai
salues are rather hugh

In 489 % the cryptorchidism was bilateral In a series of 256 cases
Byerre {1935) found 36 7 % bilateral In series of this small size the
differenice 1s not rett As Byerre found only 16 3 % Inlateral among 200
cases from the literature the ineidence of bilateral cases in hy pospadins
may still be 1ncrensed

Jt will be seen fhat an increased sncidence of eryptorchidism s
characteristic of 2l degrees of hy pospathias ncreasing with increasmg
severity of the hypospadins Thns quantitatise difference does not afford
any justification for 2 morphologieal division of the mild and severe
varieties

The mncredsed incidence of ervptorehidism and the possible relaine
ncrese 1n hilateral eryplorchidism entails 1 reduced fertility m hypo
spadias particuiarly 1n the most severe degrees



Chaptler 2
INCIDLACL
Preptous Investigations

Hyposj adias 15 a furly common defect Various authors hae ana
Tysed the meidence hut the resuits have varied owing o rnadequate
selection and a too small size of the maternals in several instances

The highest incidence has heen reported by McCrea (1940) Among
150 men he found hypospadias or a fow seated urethral opening in 4 %
The material 1s too small and nothing 1s stated as to how 1t has been
collected

Veowry (1919} found 2 ¢ among 10000 seldiers swited only for
himited mubitary service It cannot be ruled out that hypospadias may
hve been the cause why 7 sofdier has been declired unfit for full mb
tary service This matenial ys therefore possibly selected For the same
reason the analyses of the ineidence among patients with urinary tract
Miscases are of hittle value In series of this entegory Barragan (1911)
hs found 26 cases among 14 000 wnd Burchhard!t (according to Schnet
der (1928)) 22 among 1849

The best materials are Rennes (1831) 3000 recruits among whom 10
cses of hypospadias occurred and Campbell s (1947) post mortem
series of 12280 children with an ineidence of v osp adias of one in
1100 boys

Hofmol Us finding (cited by 1angstern (1910)) of only 13 cases in
104 446 chuldren (the Inrgest series ref arled hitherto) must be due to
wnsufficienthy thorough examination

Aengebauer s {1908) madence of one i 1000 15 presumablv merely
i estimate and it 1s not elear how pon Scharer has arnved at hus rafe
of one mn 60 hirthy

The mcidence of hypoespadias in Denmark his not been analvsed
}rom a report on the work of 1he § rophylachic Child and Babv Health
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Statrons (Gartz (1951)) 1t 1s apparent that during the first sear of their
cxastence — 3948 -— 17 cases of hypospatas were found among 8212
balites under one year of age (Baby Health Stations) and 7 among
10,402 children aged 1-~7 (Child Health Stations). Since, howeser, the
prophylactic ehild examinations may he carned out by the child’s own
phssician and are moreoser voluntary, unknown factors may have
caused a selechion of the malertal Nevertheless, a certain estumate may
be formed of the mcidence, which 1s rather more than 4 per thousand
among the younger age group and less than 2 per thousand m the older
group This presupposes that half the emldren examined are boys Ths
difference in the mcidence may be due to the small numbers invoived,
but it may also be due to ncongruence hetw cen the two sertes,

. Wriler's Investigahons
Deternunation of the Incidence among Newborn Babies

To this end, the wnler chose the case reeords from Lying-in Depart-
ment B, Rgshospitalet, Copenhagen from the sear 1t was opened
1910 up to and including 1915 In this department the nevwborn babes
are cxamined for congemial defects af birth, on the rounds on the fol-
lowing day, and wmmediately before discharge This series was, there-
fore, thoronghly examined Nevertheless, all the mild cases had not
been entered on the diagnostic card mndex, and therefore every record
had te be perused

A total of 60,688 rccords were perused Among them there were
27 613 boys alne on discharge, 90 had hypospadias The enases are
described onfy 1 brief outhine Often the case records gue nierely the
diagnasts It cannot be ruled oul that one case has been a low-senfed
onfice mnd another one a short urethra

Including the last two cases, the ncidence among the hning dischar-
ged boys aged about 10 days (when mother and chid arc usually

discharged) 1s one in 367 or 3 26 per thoustnd
11, per thausand 446
T per thotsand } 238

{ealeutated according to the formula (Kemp (1842} p 53}

1 J—(z«uais\/
P n+9
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General Validily of the Inculence Found

Most of these children were born of young, unmarried women who
have a preference for admussion to this department The matenal 1s,
therefore, selected If Biicht s (1950) theory, viz that babies with hypo-
spadias are more often born of young than of older women, holds good,
the incidence found in the present material must be migher than among
all newborn boys As shown later, the author 1s not in a position to con-
firm Bichs theary, and no regard was paid to this selection of the
series

There does not seem to be any reason to presume that patients with
hypospadias are subject to a particularly high mortahity A priori, how-
eter, 1t cannot be ruled out that an increased mortality may be caused,
in part by the fesion 1itself and 1n part by a possible wfetior general
condition of the malformed habies If so, the incidence must decrease
with advancing age, and that found n the present material hecomes
too high

Since the unmarried mothers are registered onls by number (the
names being entered in secret protocols) 1t was impossible to trace
these 90 children 1n order to ascertam their viability Their hirth weight
did not differ sigmihicantly from that xn normal series (vide wnfra) In
this respect, therefore children with hypespadias do not show an n-
ferior general condition To procure a material wath which to compare
the incidence of hypospadias among the newborn, all boys aged 7 14
m the municipal schools of Lshjerg on the west coast of Denmark were
examined with a spectal view to hypospadias The delect was found m
13 out of ahout 2950 hoys (Jacobsen (1949)) The matenal 1s not par-
ticularly large, but 1t accords well with that from the Lytng-in Depart-
ment, the madence 18 447 per thousand, p, caleulated per thousand
being 987 and p,, 195

Hypospadias may pave the way for urinary tract mfection, as the
stenosiy of the urethral opeming, present particularly in mild eises,

may gine rise to dilatation of the urinary tract Campbell (1943) eva-
muned 152 cluldren under 14 years of age with stenosis of the urethral
opening Of them 98 % were congentlal and some of these patients had
hypospadias Urinary tract infechion was present in 23 % 'ruhmann
& Sternberg (1930) have reported a ease of hypospadias wilh stricture
of the urethral erifice The patient succumbed to an ascending urimary
tract infection

Serveral patients of the present senies had stricture and urinary tract
mfcclion Only one patient sucenmbed to a urnary tract levion

Juzlaglandular hypospadias wnth sinicture of the urethrat orifice and fatal

krdney disease (1he proband of Pedigrec 118) The patient was admitted at
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the age of 33 For the past 2 or 3 vears he had been complaming of faligue
headiche and swelling of the legs About one Ve before admission ne
phritis Was diagnosed and freated with dietary measures The patient was
wdmitted because of fahgue wWhich except for brief periods had meapacat
ated him for the pist year

On adnussion the pateent loohed quite well He had muld hypospuds s
Wwith a small opeming The urinars siream was ihin Chmeal examnetion
revealed no other abnormalities No ocedemas Temperature 375° C B I’
170/125 Unine contained albumin Specific gravity hout 1010 mnereasing
n the concentration test to 1615 and deciensing on wer tolerance fest
to 1007

With some difficulty catheterizibion was performe 1 with cathcter No 8
Tt yiclded 1 shightly bloady urine On microscopical examination the cell
findings corresponded {o the hremorrhage No bacter1 and no grow (h upon
cullure

Owing to the greatly impured renal funchion bilateril decapsulition of
the hidneys was performed a fortmght after admission (in March 1924)
The kidnevs were hard shrunk and granulted on the surface and there
were fibrous adhesions to the capsule

Postoperatine pyrexia ind pulmonary symploms The patient succumbed
three dnys after the operalion

Necropss Chronic nephritis sequels of neplirolysis bronelopireumonia
oedema of the lungs and pleurae chronic fibminous pleurisy  ecvshibis
hypospadias Dilatalion of the renal pelves or urelers was not observed

In this case the diagnosis was presumnbly glomerulonephritis The
patient had not 2t any time exhibited signs of urinary tract infection
He had no bacleriuna or dilatabion of the urinary traet Thercfore
hypospadias associated with a shght stenosis of the urethral ortfice
can hardly hase been responsible for the fatal 1ssue

It 1s worth considering also whether wm mncreased mortality may be
caused by malignant degeneration i the retuned testes which are
unduly common 1n hypospadias (cf Chapter 1) Carroll {1949} has
severely enhcized the statistical investigabions which have shown
relatively common malignant degeneration in retuned testes He has
moreover studied the problem by sending questionnqures o a large
number of urologists He concludes thaf 1t has not been sufficrently
proved that malignant tumours are particalarly common wn retamned
testes that malignant tumours of the testes are rare that they are ex
tremely rare in ervptorcidism Accordingly there does not seem to he
anv reasan fo presume that this may lead to an inereased mortality
among patients with hypospadias Semunoma oceurred 1n only one case
of the present series

Pertucoscrotal hypospaduts with unilateral cryplorchidi m  \bdominal
semtnoma of nnknown origin (The proband of Pedigree 141} 4 24 yuar ofd
man was admatted with the dirgnoses perineal by paspadias inversion of the
righ teshis right sided ingmnal hernia
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The pents was rather small and downward flexed with dorsolateral
foreskin which was cleft on the under surface The urethral orifice wag
situated belween the two hahves of the cleft scrolum The left testis was
normal on palpation and situaled tn the scrotum whereas the right one was
smpalpable

The pents was str and or ton was perf: d on
the righl The right testis was small atrophic and iaverted at the supcr
ficiat inguinal ring

Vhen 5 months later the patient was re wdmitied Tor plastic receustruc
tion of the urethra the right testis was at the superficni] mgunal ring
shipptng 10 and out Moreover there was oedetna of the right leg The patient
complained of a feeling of tension 1n the abdomen No abnormahity was
detected by palpation or digital exammnation of the rectum Two months
Jater a swelling wis found in the lower abdomen Median inferior
laparotomy revealed a large tumour which surraunded the 1Miac vessels on
the right The tumour which moreover had invaded the coecum and the
lower portion of the 1leum was of a
biopsy specimen showed semmoma The tumour yielded to X radiation
tolal of 2800 r

At follow up three years after the operation there were no signs of re
currence The patient complained of attacks of subacute intestinal obstruc
lion and the circumference of the right lower hmb had 1nereased by 5 em

The pont of origin of this tumour 1s unknown N\o tumour was at any
time palpable in the normal left or 1n the atrophic right tests

Accordtagly this materiil affords no evidence that an inferior gene
i condibion urimnary tract mfection or malignant testicular growths
should give rise to essentrlly increased mortality among patients with
hypospadas The mnerdence found among the newborn — 326 per
thousand — wil therefore be used to represent the incidence among the
entirc male popultbion

Inctdence of the Vartous Degrees
Previous Investigations

The muild degrees are by far most common All Rennes (1831} ¢ win
were mild and so were most of Yowry s (1919} According to Hiygins
(1947) 70—75 % are of the glandular varietv These values are presum
ably derved from a1 hospital series and accord well with Barragan s
(1911) and Buarcl hardts (cited bv Schrewder (1928)) findings of the
plndular vanety in 1/ out of 26 and 1n 16 out of 22 patients respec
Lnely

W niler s Investiqations
Table 1 (p 20} gives the incidence of the various degroes m a seriey
consisting predominantly of hosptil cases About 62 %5 were juxta
klmdulne Perineoserotal hypospadias made up only about 0 % Ths
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does not however represent the incidence among the general populn
ten smce 1t must be presumed that only the severe cases are ho
spitahzed

In the series from I ying in Department B 1t 15 not possible to classify
the hypospadias m all eases The case records which state only the
diagnosis often ndd an adjectise such as mild shight some or marhed
All the cases classified as penoscrotal or permeal however arc tho
roughly descrnibed

Since a follow up examinition was out of, the question the author
tried to 1dentify the cases with the patients from the surgical series by
their — and 1n some cases the mother s — date and place of irth Two
wmstinees described as shight hypospadias and three 1 mild could be
classified imong the juxtaglandular cases One case called hy pospadias
was 1dentified as a case of penile hypospadias None of the non classt
fied cases could be identified as one of the two severe groups

Table 3
Classification of 90 cases of hypospadis aniong newborn bhoys

Short urethra

1ow seated orifice
Juxtaglandular hy pospadias
\hld hypospadias

Slight hy pospadins

Some hvpospadiis

Hj pospadits

Penile hypospadits

Marhked hypospadias
Penoscrotal hypospadias
Perieoscrotal hypospadtas

2
LB

©

O 5w

The exact incrdence of the different degrees cannot be decided on the
basts of the diagnoses listed in Table 3 At an estimate the juxtaglandu
Iar cases made up about three quarlers the penile ones about one
eighth and the penoserotal and perineoscrotal together about one

eighth



Chapler 8
1 TRTILITY
Previous Investigalions

No report secms to have been published of the fertility in hypospa
dhas ‘There 15 reason to presume however thatn the severe degrees
1t 15 reduced However deformities severe cnough to give oceasion to a
wrong diagnosis need not be tantamount to absolute stenhity Veu
gebauer s collected work from 1908 reports the case of a hypospadian
living as a woman who impregnated her fellow servant who gave hirth
to 2 hoy with hypospadias

In many authors opinion (Wayo (1901} Vowry (1919) Ombredanne
(1932) Warr (1938)) the ferlity 1s reduced even wn the glandular
sariety Maygo {1901) goes as far as stating that the majonty of the
patients are impotent In Ombredanne s (1932) opinion the fertibity s
reduced because the sperm 1s not slung towards the os externuin uten
but 1nstead deposited 1n the posterior formx e doubt these theoreticn!
consiterations have led to an incorrect result At least part of the pre
sent series with glandutar hypospadias published \n 1948 (Rahbek So-
rensen) did not show reduced fertility

In the most severe cases the fertility 1s influenced by several factors
Complicating bilateral retention of the testes will present reproduction
Downward flexion of the penis makes costus difficult If the urethral
operung, 1s at the scrotum it may be impossible to deposit 1he sperm n
the vagina The two last mentioned difficulties mas be 1mproved b
surgery This 1s no doubt what made the two German workers Varr
{1938) and 1on Schurer (1939) proposc that reconsiruction of the
urethra by performed only 1if the patient submts to sterlization so as
to prevent the transmission of the morbid gene
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W riter s Investigations

Owing to the marl ed morphological differences between mud and
severe cases between treated and untreated 2 numerteal evaluation of
the fertility 1n a given senes 1s less interesting than an evaluation of
the fertility 1n the various degrees and of the significance of treatment

The wriler therefore nvestigated whether hypospadians marry as
often as others “oreover the fertility of the married patients will he
evaluated while due regard 1s paud to the extent of the defect and the
result of treatment 1f any

Trequency of Vlarriage Among Hypospadians

The series wncludes 77 patients — probands and their relatives —
aged 20 or over These cnses are classified m Table 4 according to ennil
status age and degree of deformty This table also gnies the expecled
number of married and single persons n the s arious groups of severty
and age groups The expected values were calculated on the basis of the
number of single men and the total number of men m the Danish popu
lation at the 1940 census (Stafistique du Danemark 1945)

Despite the small figures 1nvolied the table shows a strihing con
formuty between the actual and expected number of married and single
patients in each of the four groups of hypospadians There are 30 singly
patients s against the expected 30 34

In other words hypospadians marry just as often as other men
and the degree of the malformation does not appear to influence the
frequency of marrage

Sexual Funchion

The married patients were questioned as to whether coitus caused
difficulties and whether 1t could be accomplished to the satisfaction of
both partners

Three patients had complaints 1n this respect

(1) The proband of Pedigree 129 A man sged 34 who marnied before
lus penoscrotal hypospadias had been treated Since sexual intercourse
was carried out with difficulty and Iittle saticfaction to either partner e
patient was admutted for surgery after two years of married hife A success
ful surgical correction and reconstruction of the urethra was performed
At follow up abont two years later the patient reportel that now coitus
could be performed without difficulty ani to the satisfaction of both
p"r“l‘r’?he proband of Pedigree 143 A 37 year old man with perineoscrotal
hypospatis Surgical correchion hal been tried 1n several hospitals At
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follow up the penis was somewhat small and flexed downward by a sear
Iike band The urethral opening was at the penoserotal junction The patient
compluned of difficuity 1n performing the sexual act

(3} The proband of Pedigree 162 A 35 year old man wilh previously
treated penoscrotal hypospadias At follow up the pems Was rather smalt
il with marked downwarl flexion due lo scar ike bands The new
formed ulethra opened at the corona A distula at the penoscrotal jmnction
The patient complained of difficutly 1n performing the sexual act due to
the flexion His wife hardly ever obtained orgism in the patients opinion
because of the small s1ze of the penis

In all three mstances the difficulty in performing the sexual act was
due to 1 rather marked flexion of the jems Many of the remamning
pahents had had surgical correchion of severe flexion before marrying
but even so several had shght to moderate flexion of the glans or the
pems (cf Tables v—8) According io the patients statements such
flexion has not caused any discomfort Perhaps these statements should
be accepted with some reserve especially as regards the wife s satis
faction Ii seemas however that the matrimomal relations and sexual
ntercourse of hypospadians do not differ essentilly from normal once
severe flexion has been corrected The fertility then depends only on
the more or less ndequate deposition of the sperm and on the quality
of the Iatter

Fertiity and Morphology

In an endeasour to evaluate the fertility ot each degree separately
each group was tahulated separately The tables (5—8) give each pa
qtient s age morphological features number of children and abortions
and by comparison the number of children begotten by his normal
marned brothers

Juxtaglandular hypospadias

The cases are presented 1n Table 5 which comprises 24 patients All
but three had children Two of the last mentioned patients wives how
ever had had miscarrages one of them twice because of ntovication
of pregnancy This eouple did not want another pregnancy One mar
ried man aged 50 was childless agatnst Ius will

The number of children ranged from 1 to 8 averaging 2 26 In com

n 23 normal brothers had an average of 1 70 chuidren each

parse n the treated

No difference 1n ferhlity could be demonstrated betwee
and untreated cases
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Penile Hypospadias

Table 6 presents 6 patients all of whom had children ranging m
number from 1 to 3 and averaging 167 Nine normal brothers had on
the average 156 children each In this group no difference was found
1n the fertility of treated and untreated cases (or cases in which the
treatment had been unsuecessful)

Penoscrotal Hypospadias

Of the 12 patients histed in Table 7 four had children Moreover the
wife of a 24 year old patient had had twe misearriages The wives of
seven patients had never been pregnant In one of these cases the sten
Iity was due to bilateral retention of the testes

The four fertile patients had 4 4 2 and 1 children respectively The
average number of children per patient was 09> Fuie normal brothers
had an average of 1 8 chuldren All the patients had been treated Among
the fertile ones the reconstruction of the urethra hind been a farlure m
two (with 4 and 2 chifdren) and partially suecessful in two (with 4
and 1 children)

Perineoscrotat Hypospadias

This group comprises only five patients who are listed in Table 8
None of the patients had children In three of these cases the stertlity
15 explained by bilateral eryptorchidism In addition one patient with
left sided cry had been h at an adult age because
of right stded epididymutis In the remarming case the testes were nor
ma) but the urethral opening was situated between the two halves of a
cleft scrotum

In juxtaglandular hypospadias the fertility appears to be normal and
n the penile variety 1t 1s not definitely reduced In these two vareties
treatment does not appear to influence the fextility

In penoscrotal cases the fertihty must be presumed to be reduced
n untreated cases or 1n those 1n which treatment has failed although
the possibility of procreation 1s present This senies does not permut con
clusions regarding the influence of successful treatment on the fertility
as 1t dates several years back and therefore includes few successful
corrections

Hallek Sore sen 3
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In perineoscrotal hy pospadias the fertility 1s greatly reduced if only
hecause of the high mneidence of bitateral eryptorchrdism It 1s difficult
to say whether surgical treatment might render some of the patients
fertile

From the point of view of genetics this means that the necidence of
severe cases among the probands’ fathers 1s lower than might be ex
pected according to the mode of inherilance



Chapter &

PREVIOUS STUDIES ON THE HERLCDITY
OF HYPOSPADIAS

The heredity of hypospadias has never been elucidated by a proband
study According to case reports, however, 1t 1s considered to be trans-
mitted by irregular dominance (Kemp (1940}, Weitz (1940), Gates
(1946))

Kemp, in 1940, collected all fammhal cases published up to 1909,
mainly on the basis of Bulloch’s (1909) and Neugebauer's collected
works This revealed that hypospadias had been reported

11 times 1n 2 brothers,

7 times 1 3 brothers,

twice 1 ¢ brothers,

once 1 5 brothers,

9 times n father and son,

3 times n father, son, and grandson,
twice m § generafions, and

once 1n 6 generabions

Since that time no large families have been reported, but some
surgeons (Ombredanne (1932), Loughran (1948}, Schaefer & Erbes
(1950} ) have seen several famihal cases

Reports of two or three cases 1n the same famly are of httle mnterest

dering the common dence of the defect. Large and thoroughly
examned families, on the other hand. may give a hint as to the in-
heritance The largest family was reported by Lingard (1884) He
found hypospadias through 6 generations i direct lineage In this
famuly there was a striking number of cases, even when considering
the domimant character of the defect It 15 not apparent howeser, how
many of the patients Lingard had seen personally
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Lingard s family with hypospadits through 6 generations

in [ essers family (1889) the inheritance appears to have heen by
wrregular dominnance Only two of the 11 members afflicted had been
seen personally The data regarding the remaining 9 and the 4 persons
who were presumed to be affected were given by the maother of the two
subjects exanuned Albough f esser states that this woman was trust
worthy I do not attach much 1mportance to this family knowing from
experience that information ahout hypospadins i relatnes supplied by
members of the families 15 extremely unreliable

g 8
Pessers famly With trregular donmnance

Also i Strong s Tamnly (1906) {eited by Bulloch (1909) with hypo
spadis 1n 5 generations the affected members had not been examined
personally. The data were supplied by a patient with juxtaglndular
hypospadias Therefore this family also 1s of little interest
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In several instances, concordant hypospadias has been observed mn
monozygotic twins (Lehmann (1936), Steiner (1936), von Verschuer
(1940), Rhoces (1943)) Moreover, Camerer (1938) has reported a
case of discordance in monozygotic twins.

Lamy (1952) has collected a twin material of three paurs of concor-
dant and three of discordant monozygotic as well as of four pairs of
discordant dizygotic twins These twins were part of a twin material
exceeding 900 pairs coliected [rom schools and hospitals in Paris

The studres mentioned abose have not defimtely established the here-
ditary nature of hypospadias Since discordance has been found m
monozygotic twins, exogenous factors must play a certain wtiological
réle Exogenous factors may be imagined to act upon both twin foctuses
at the same time and thus make for concordance which in that case 1s
independent of mono- or dizygocity Lamy’s twin material indicates the
xtiological role of heredity, as concordance was encountered 1n mone-
zygotic, but not 1n dizygotic twins The numbers mvolsed are, however,
too small to make the difference statistically sigmficant



Chapter 5

MODE OF COLLECTING AND EXAMINING
THE PRESCNT SERILS

In order to elucidatce the heredity of hy pospadias the writer collected
a proband and a twin material The incidence found 1n these series was
then compared with that found among the newborn and schootboys
(cf Chapter 2)

Selection of Probands

As prohands the writer selected patients admutted to Surgtcal Depart-
ments C and D of the Unnersity Hospital, Copenhagen during the
peniod 1915 to 1945, mcluding a few out-patients This material was
supplemented with cases of pemle, penoscrotal, and perineoscrotal
hypospadias admitted to Surgical Departments A and D of the Bispe-
byerg Hospital, Copenhagen, Surgical Departments I and V of the Co-
penhagen City Hospital, and the surgical departments of the Aarhus
County Hospital and the Aarhus Unnyersity Chinie

This proband matenal does not represent a cross section of the po-
pulation, not merely because 1n the last six departments the mild cases
were excluded, but also because a hospital materal 1s bound to inelude
more severe cases than mild The material was selected m thiy way,
hecause the most severe cases are of most eugenc interest

Ezarmunation of the Proband Vaterial

By personal application (o each proband or Ins parents, 1f he was a
child, the wnter obtained the family history, exammed the proband
and asked for permission to apply personally to all male relatives All
the mate relatnes were then visited and, 1f they did not refuse, sub-
mtted to an examnation usually restncted to the external gemtals
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Relatives 1n military service were exammed by the medieal officers
concerned nd hospdtal patients by the hospital doctors A fow relatives
wished to be examined by thetr awn physicians 1nd a few Iving n
distant parts of Denmark were also examined by their ewn physicrns

True the examuination of all male relatives was cumbersome and tune
consuming but 1t proved necessary as the proband s or his parents
data very often did not conform to the resull of the exanunation On
the one hand there would be cases in the fannly about which they had
no 1dea and on the other hand relalives behieved 1o be 2ffhicted proved
to have normnli genittia

Fffectweness of the Franunaticn

The majority of the patients (wnd parents) were willing to co operate
but a fes refused to give me permission to pyily to the relatnes In
most of these wstances the defect had heen coneealed fram the greater
port of the famly ¥ did not try to persurde these probands as it 1s
dilficult to realize the psychue suffering which might thereby have been
inflicted on the often rither sensiinve patients Instead I asked per
misston to exaumne the closest relatives wha knew about the defect In
this way 1t proved possible to examine several relatives usu iy fathers
wmd hrothers Moreover this sielded further data 1t al about con
sangmimiiy A few exceplional patients or parents however refused o
hase anything to do with this study Auncther few had to be excluded
hecruse they could not be traced were adopted or Foster children or
Lyved abroad

Accordingly the materiaf 1s divisible inio three groups

1 107 fambies examined
3 43 famihes  parbally exammned
11 27 families excluded

To these 173 fumities mas be added two which i fact da nat belong
ta this materil

IV A fanuly with { seudasaginal by paspadias
& fanudy weth trie hermaphrodaism

Only 81 % of the famibies were exammed as thoroughly s mipht he
destred but there 15 no reason to beheve that any selection of famtlies
with famihat or with non famulial accurrence of the defect has tahen
place Naturally enough 2 relatively Jarge number of the patients with
severe deformty (id not want to have their relatives examtned

Some of the relatines refused to e examined and were therefore
ruled out From Table 9 it will be seen how many relatines refused to
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hase the examination and how lirge a percentage they made up of those
who might have been exarmned This table furthermore contamns a
group called Others not exammned comprising relatises lising abroad
sallors etc and a group of deceased relatives There 15 no reasen to
believe that this has made for a selection of malformed or non mal
formed relatines

It 1s evident from the table that the percentage of refusal was higher
among distant than among close relatises IMus accords with the ex
1 erence that the more distant relatives are less interested in the study
There 1s no reason to beliese that the very persons who refused to be
cxanuned shoutd be hypospadians

Table 9

\umber examned and not examined 1n the various categories
of relatives

o

fra ined| o fEette "‘r:“{!"“ Deeease !
Fathers 96 1 (103 %) 6
Brothers 83 1 (119 %) 1 12
Grandfathers 81 3 (357 %) 10 112
Paternal or maternal uncles 277 15 (514 %) 25 78
Cousins 563 34 (570 %) 59 54
Other relatives 410 21 (487 %) 31 3
Total 1510 75 (473 %) 126 293

Twin Material

The twin material comprises all boy twins contacted Six pawrs of
twins are contained 1n the proband material four pairs were dernved
trom the case records of 1yingin Department B one pair from the
Unnersity Institute of Human Genetics and one from Surgieal Depart
ment C of the Unrversity Hospital

In most wstances a polysymptomatic sumilanty test was used to
decide the zygocity This test was 1 some cases supplemented by blood
grouping In a few the of y was based
on the ppearwnce of the placenla In these cases there was one filx
centa two membrines 1 the septum and large superficral vascular
anastonioses
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examined and the number of relatines who refused to be examined or
who were not esamned for some other reason as well as deceased
relatives {Tables 10-—13) These tables give also the number of sisters
and the total number of hrothers i the family, the latter n brackets
after the number of brothers examined

The classification of the other groups of the material will be seen
from the respectiye tables

I Famthes exanuned

Probands with Juxtaglandalar Hypospadias
Pedigrees repiesenting famihies with famhal occurrence

Pedigree 1

x P *

Pedigree 2

B P

Pedigree 3 Pedigree 4



DTO

fieng e

,, . Pedigree 5
\

Pedigree 6

Pedigree 7
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Solitary enses of juxtaglandular hy pospadias

52

Table

10

POl | Sistera ] Bratiere ({attiers) Soms | Grand D Coustns] Otbers| "o het | Vers
e Tathers ":.B'"'"l o examined | examine |
" 1 2@ 1t [ 2 4 6 ] 0 0
15 000 1 0 1 1 3 0 0 2
16 1) 1 0 1 1 2 ¢ ¥ 3
17 1 1 1 0 1 1 7 0 2 1
18 1 0 1 0 1 [ 4 0 0 1
19 1 0 1 0 2 1 2 0 0 n
20 2 1 1 0 1 4 7 1 0 2
21 10 1 0 1 1 ] ¢ 3 2
22 00 1 0 0 1 1 0 0 5
23 ¢ 1 1 0 1 0 0 0 0 2
24 0 1(1) 1 0 2 1 3 Pl 0 »
25 1 0 o0 0 1 1 0 ¢ 0 2
26 2 0 1 [ 1 4 5 1 ¢ 4
27 10 1 0 1 1 0 0 0 1
28 1 0 1 0 1 3 [ 0 1 2
29 ¢ 0@ 1 [ 0 ] 1 0 [ 2
30 0 00 o 0 2 6 17 4 1 1
31 2 3@ 1 ] 1 4 10 ? ] §
32 0 2@ 1 0 1 3 1 3 0 4
33 1 1@ 1 0 2 2 4 1] 1 1
34 1 0 1 0 [ 3 2 1 0 3
35 1 2@ 1 0 1 1 2 0 0 1
36 1 0w 1 0 0 2 4 0 ] 5
37 0 1 1 0 0 1 5 1 0 4
38 T 0@ 1 0 1 2 2 [ [ 1
39 2 1@ 1 0 1 4 2 6 0 5
10 o o 1 0 1 6 19 0 0 13
41 1 o 1 [ 112 17 188 g R
42 2 33 0 a 0 2 3 5 2 6
43 1 2@ 1 0 1 1 1 2 1 Z
44 1 1@ 1 o 2 3 7 1 0 5
45 0 0 1 0 1 1 ? 13 g K
16 p 22 : :]J :! ;4’ : "‘: H ;

1 1
:; 4 a@ 1 o 1 2 0 2 é
19 0 1 1 0 [] 2 1? g R ¢
50 1 1 1 0 0 ] 1 3 5
10 1 0 0 1 [T

1)
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Probands with Pemile Hypospadius
Pedgrees represenling families with familial occurrence

[ ? X X X X

Pedigree 52

Pedigree 53
P
Pedigree 54
tit
7
Ty 3

Pedigree 55



Pedigree 56

+
x + E 23 Tt
Pedigree 57
Table 11
Solitary cases of penile hypospahas
Paternal
3 seand ¢ Retused | Others
Pelgree | isties| Brothcrs [Fathers) Sons l;;ﬁ}g‘ﬂ]nzz:m‘l Luusm‘[ uumrsIu;?"z:ed'ua:ﬁ:‘cd
58 2 o (D) 1 [ 2 3 1 0 o 1
59 2 00 1 0 1 4 2 0 [ 3
50 2 4 (4) 1 0 1 8 8 0 o 1
61 [ 1) 1 0 1 1 0 0 [ 4
82 o 0 (0) 1 Q 1 3 6 0 U 1
63 3 0 {0} 1 o o 4 1 0 o 5
G4 1 0 {0 1 0 1 3 [ 1 0 1
65 1 1(4) 1 0 1 0 1 6 0 5
66 2 3 1 1 0 1 1 3 8 3
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Probands with Penascrotal Hypospadias
Pedigrees representing farmhes with famihal occurrence

¥

4]

~+R

T
lerskom sy

P -5

Pedigree 67

*&'ﬁiﬁaﬁﬁimx

Pedigree 69



Pedigree 73
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Table 12
Solitary cases of penoscrotal hypospadias
Eeduree Jy, ’ Grand omers] S bed m‘:-'n“
arce Y nters | Broters [Fahers Sops |Grand, mmmm( Cousins| Oers| do e | nar
2 1 0@ 1 0 0 3 1 1 o 2
%01 1 1 [ 1 7 ] 0 ¢ 2z
76 5 1) 1 0 1 2 1 0 0 1
77 0o 33 1 0 1 2 3 o 0 2
78 o 0 1 0 0 1 $ 1 o 2
79 0 0 1 0 2 7 4 0 0 0
80 2 1 1 0 0 0 1 5 3 7
81 0 11 1 [} 1 1 1 6 0 1
2 0 0@ 1 0 1 1 5 1 0 1
83 2 33 ¢ 0 1 2 2 2 7 7
84 2 0w 1 0 1 6 23 10 3 8
85 10 1 ) 2 0 1 0 [ 0
86 3 0 W 1 0 [} 3 19 6 0 5
37 13w 1 o D] 3 1 W 1 7
83 0 1@ ot 0 [ ] 24 4 [ 5
B 0 1M 1 1 ] [ 12 16 0 10
20 2 1 1 0 1 1 3 4 1 1
91 5 0@ 1 0 0 5 12 7 0 8
92 10w 1 v 1 6 5 2 4 3
93 11 1 0 0 3 1219 1 8
91 1 0@ 6 0 0 1 8 1 [ 3
% 2 0 1 [ 1 [ 28 26 5 22

Probands wnth Pertneoscrotal Hypospadias
Pedgiees represenling famthes with famultal occurrence

T
ﬁaﬁm&%ﬁa

Pedigree 96




96 9auipag

16 @vabipag
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Table 17
Solitary cases of perineoscrotal hypospadias

Paternal Retused | Others

ln;\l;rze Sisters| Brothers [Futhers| Sons t":.l;;‘v:i’l‘ ‘“.:,‘.iil‘:‘ Cousins| Otliers ‘x;%nlw:ed %
99 0 [UN(O] 1 0 1 2 2 0 0 2
100 1 o (B 1 0 2 4 5 1 [ 0
101 2 1) 1 [ 2 8 19 0 0 6
102 1 o {0} 1 [ 0 2 10 2 0 7
103 0 0 (0) 1 o 0 0 0 2 ¢ 4

I Famultes Partully Exanuned

Wuth fanulal occurrence

P

Pedigree 104

BES

3
Pedigree 105
Famulies without known familial occurrence
Table 1%

Nwinher of relatives cxamined in parhiatly examined {imifies without known
familial occurrence

Pe ligrees D gree of hypospadins Tathers nmu.mi front Lothers
16 122 Juxtiglandular hy pospacias G 8 8 21
123—127 Penile hypospadias 4 2 1

123136 Penoscrotal hypospadias 4 5 1 3
137—145  Perieoscrotal hypospadias 1 3 3
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I, Famulies Ruled Out

Table 15
Reason why 27 families were not examined

Pedgree Degees of s pospaiss Comnotbu [ Foter | Retased
children | exammed
147157 Juxtaglandalar hypospadias 7 3 1
‘1‘5:159 Penile hypospadias 1 1
160—166 Penoscrotal hypospadias 3 2 2
‘1(}7—173 N Perineoscrotal hy pospadias 2 1 4
Total 12 7 8

IV Families of Inlerest, but not Belonging lo Lhe Materal

X X X X xXX

Pedigree 174

Pseudoyaginal by posp dias 1n two “sisters™ (Case reparton p 17)

a
* Pedigree 175

8) and juxtaglandular hyp:
ermaphroditism (case report p 1
True hermap 1 the same family

ospadias
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The Twwmn Matenal
Wono ygolic 1wins
Concordant

(1) Pedigree 52 Aged 10 years Alike physicaily so as fo be mustahen
at a distance also by thewr parents and mentally Polysymplematic st
mitlarity test revealed monozygocity Both t“ms had blood group B

Gemtlals 1 Penile h dias 11 J pospad:

{2) Pedigree 12 Aged 54 years Iooked so much ahke that they were
mistaken by therr acquamntances Both had operations for right sided
ngunal herma at a few years intersal Began wearing spectacles be
cause of farsightedness Aimost at the same time Polysymptomatic st
larity test revealed monozygocity Both twins had blood groups A; N P
C+cDEe+ Le (a) Fy (a+) Kell + Genttals Juxtaglandular hypo
spadias 1 both

{3) Pedigree 115 Aged 5 years Looked so much alihe that they were
tak by ther but not by their parents Both
weighed 2000 g at barth Polysymplomatic ssmiulanty fest revealed mono
zygocity Both twins had blood groups O M P+ C+ D+ Gemitals Juxta
glandalar hypospadias in both

(4) Umiversity Hospital Lymng in Dept B case rec 483/18 I weighed
1800 g and 11 2200 g at birth Placenta One egg with superficial vas
cular anastomoses Gemilals Both infants had shight hypospadias of
exactly the same appearance 1 died a few days after birth

(5) University Institute of Human Genelies Aged 39 years Outward
resemblance so striking that they were mistaken by their acquaintances
Polysymplomattc stmtlartty test resenled monozygoaity Both had blood
groups O MN P+ Ce4+D De+ Le (+) Fy (a) hell Genttals Fx
amination of the pents showed in both twins the scar of a successful
correction of hypospadias by the method of Beck By the appearance of

the scar the defect must have been of the juxtaglandular varety mn
oth cases

Duscordant

{6) Pedigree 95 Aged 26 years Outw nrd resemblance so stnhing that
they were

slmr!m'll([ test
revealed monoz;gocz!} Both had blood groups O MM P+ C+c+D+L
Te (a) Te (b+) Gentlals I Penoscrotal hypospadias 11 Normaj
semtals
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(7) Tyng n Dept B Rigshospitalet Copenhagen case rec 391400
Birth weights 1 3550 g II 2350 g Placenta One large placenta septum
with two membranes superficial anastomoses between the two halves
Both had blood groups A» P C+e+D+1 e+ Le (a) Gemtals 1 Nor
mal II Juxtaglandular hypospadias

(8) Lymng in Dept B Rigshospitalet Copenhagen case rec 1514/51
Birth werghts 1 1900g II 900 g No information regarding the pla
centa (the delivery took place at home) Polysymplomatic similardy
test (at the age of 234 months) revealed exactly the same eyes and ears
Both had blood groups ON P+ C+D+I + Ie (n+) Tu (a) ky (a+)
Gemtals 1 Normal I Penoscrotal hy pospadias

(9) Unnersity Hospital Surgical Dept C case rec 702/52 Aged 15
years Birth weights T 3100 g II 3350 g Placenta Septum with two
membranes Outward resemblance so striking that they were mistaken
by their Pol; !, tic stmilarity test revealed mono
rygocity Both had blood groups A1 M P+ C+c+ D+1 e+ Te {(a+) Fy
(a+) Gemtals 1 Scar following operation for penoscrotal hypospadias

Dy the method of Dennis Browne II Norm

Dizygotic Twins
Discordant

(10) Pedigree 31 Aged 12 years Are nerver mistaken for each other
Polysymplomatic sumilarily test resealed dizygocity Both have blood
group O Gendals 1 Normal I1 Juxtaglandular hypospadias

(11) Pedigree 32 Aged 6 years Are never nustaken for each other
Birth weights 1 2750 g 11 2600 g Polysymplomatic sumdlarity test
revealed dizygocity Gemitals 1 Normal II Juxtaglandular hyposp:

dhas

A paur of tunns whose zygoctty was not ascertained

(12) Lymng in Dept B Rigshospitalet Copenhagen case rec 384/38
Birth werghts 1 1900 g 11 1000 g Placenta Two completely separated
placentae with a septum of four membranes Gemtals 11 Hypospadias

Died four days post partum



Chapter 7
LVALUATION OF WRITER'S MATLRIAL

Unifornuty

In this materal the diagnosis of hypospadias had been made by
climcal examinahion As mentioned above, therefore some erroneous
diagnoses cannot he ruled out among the cases cominned with eryptor-
cudism, as the gonads were not always exanuned in exploratory
laparotomy

Although a natural grading 1s impossible, 1t would be interesting to
msestigate whether whological differences appear to exist between the
different degrees set up artificially considering the marked morpho-
logiea} differences between mild and severe cases From the genetic
point of view, 1t must be ascertained, whether fambhat occurrence 15 mel
with in all degrees and whether intrafamilial vanations oceur

Table 16 gives the incidence of famihal cases classified according to
the sevenity of the proband’s defect It 15 evident that familial eases
were encountered 1n an average of 2831 % of the fanultes When con-
sidering that the numbers involved are small, we find no difference 1n
the incidence of the different degrees

Studying the individual families with familial occurrence (including
104 and 105) with a view to intrafamibal varation, we find the same

Tabte 16

Incidence of fumih i ¢ ises graupud aceording fo the severify of the
proband’s defect

Juxtaglandulir ¢ wwes 13 fuutlial out of 51 (255 ")
Penile cases " . 15 (400 %)
Penoscrotal cases 7 " now 29 (241 %)

Pcrmcosnrot.\l casey 3 . » n B8 (375%)

Tulnl Casey 29 fannlial out of 103 (281 %)
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(7) Tymgin Dept B Rigshospitalet Copenhagen ease rec 39150
Birth weights I 3550 g 11 2350 g Placenta One large placenta septum
with two membranes superficial anastomoses between the two halses
Both had blood groups A» P C+c+D+1 e+ Ie (1) Gemlals 1 Nor
mal Il Juxtaglandular hypospadias

(8) I31ng 1n Dept B Rugshospitalet Copenhagen case rec 151451
Birth weights I 1900 g II 900 g No information regarding the pla
centa (the delnery took place 2t home} Polysymplomatic similarity
{est (at the age of 212 mouths) revealed exactly the same eyes and ears
Both had blood groups O N P+ C+D+1+ I¢ (1+) Tu (a ) k3 (at)
Genitals I Normal II Penoscrotal hypospadias

(9) University Hospital Surgical Dept C case rec 702/52 Aged 15
years Birth weights 1 3100 g II 3330 g Placenfa Septum with two
membranes Outward resemblance so striking that they were mistaken
by thewr P, ‘ sumilarity test resealed mono
7ygoaity Both had blood groups A1 M P+ C+c+ D41 ¢+ 1e (a+) Fy
(a+) Gemtals 1 Scar following operation far penoscrotal hypospadias
by the method of Denms Browne II Normal

Dizygotic Twins
Discordant

(10} Pedigree 31 Aged 12 years Are neter mustaken for cach other
Polysymptomalic sumlanty test revcaled dizygocity Both have blood
group O Genutals 1 Normal II Juxtaglandular hypospadias

(11) Pedigree 32 Aged 6 years Are never mustaken for each other
Rirth weights [ 2750 g 11 2600 g Polysymptomatic sumilarity lest
revealed dizygocity Gemtals 1 Normal 11 Juxtaglandular hypospa

dias

A pair of tins whose zygoctty was not ascertaned

(12) 1ymng mn Dept B Rigshospitalet Copenhagen case rec 381/38
Bicth weights 1 1900 g 11 1000 g Placenta Two completely separated
placentae with a septum of four membranes Gentials 11 Hypospadias

Died four days post partum
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type 1n 14 fammlies and a varrttion in the seserity in 17 (cf Table 17)
The vanation may be so marked that the very mildest and the most
sesere cases oceur 1n the same famly

Since no difference 1s demonstrable 1n the incidence of the fanuhal
occurrence of the different degrees of the lesion and wince marked
sntrafammhial variation 1n degree may be encountered the aggregate
matenai will be considered as one 1n studying the ctiologieal signific
wee of heredity

Tabet 17
Degree of hypospadias in the malformed individuals withsn the same family

Same degree tn 14 famulies
Juxtaglanduiar hypospadias 4 cases 1a 1 family
Juxtaglandular h3pospadtas 2 cses in 10 famibes
Penoscrotal hy pospadias 2 cases in 2 families
Perineoscrotal hy pospadias 2 cases in 1 fanuly

Varying degree un 17 famulies
Low seated erfice and juxtaglundular hy pospadias i 1 family
1 ow seated orifice and pemile hypospadias in 1 family
t ow seated ortfice and penoscrotal hypospadias 1n 2 famies

lar and pentle hy dtas 1 5 fammlies

Juxtaglandular and penoscrotal hypospadias i 3 families
Juxtnglandular and perineoscrotal hypospadias i 2 families
Juxtaglandular — 2 cases ~— and penile hypospad:as in 1 fammly
Juxtaglandular pemle and penoscrotal hypospathas i 1 famly
Pemile hypospadias and 2 cases af penoscrota) by pospadias in 1 famuly

Inctdence of the Defect Among the Probands Relatwes
A total of 1590 relatives were examined Twenty eight had hypospa
as and four well defined shart urethra or low seated orifice In other
words the incidence among the probands relatives 1s 176 % which 1s
statistically higher — at the 1 % sigmificance level — than that among
the total male populahon which was 033 % Thus the standard error of
the difference equals 052 % according to the formula

1
)

(hemp 1942 p 99) and 176 % — 033 % — 143 % > 258
x 002 % — 13+ % The 75 relatives who refused to be exannned grie
rise to an uncertainty but even though they are counted as normal
the difference between the two groupsis definute at the 1 % sigmficance
andard error of the difference equals 051 % and
135% > 268X 061% =132%

1

Pa-PX (

ny

fevel since the st
168 % —033% =
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Tabie 18
Incidence of hyposp dias among the varions categortes of relatives.
Wil Without 25 wilh
npospadias| Fypospaias | hypospadias

Brothers 10 94 96
Half-brothers 2 25 74
Fathers 4 1 35
Sons [ 17 0o
Grndfathers 3 70 37
Paternal or maternat uncles 2 277 07
Nephews 2 58 33
Cousins. 4 B00 07
Others 5 337 15
Total 32 1558 20

The incidence in the various groups of relatives will be seen from
Table 18 This table includes the ¢ cases of low-seated oriftce and short
urethra, all of which occurred among the close relatines

Loncordance and Discordance among Tuins
In Table 19 Lamy s (1952) twin material 15 compared with the pre-
sent malerial of twins

Table 19
Concordance and discordance among mono and dizygolic 8 ins

St tins | D s
Lon ' s Con Diy-
cordance | cordance | cordance | contunce

Lamy's seriey 3 3 o 4
riter's series 5 4 0 2
8 7 0 6

The x* test, using Yates’ correction (Kemp (1942), p 128, shows
4 tendency that concordance 1v more common among monozygotic than
among dizygotic lams (=315, f =1, p = 007)

Heredtty

Since hypospadias occurs with an increased meidence antong the
relatives of hypospadians and since concardance appears to be more

Radbek Soremsen 3
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common among monozygolic than dizygotic twins, it must be inferred
that the leston ts dependent on nherifed factors

Although hypospadias occurs only n men, the gene may be trans-
mutted by women (Pedigrees 3, 4, 7, 9, 16, 11, 12, 55, 57, 67, 71, 73, and
96) as well as by normal (Pedigrees 1,5, 6, 8, 10, 11, 56, 57, and 73) and
afflicted men (Pedigrees 2, 6, 12, 54, 55, 72, and 98)

As mentioned above, the lesion must depend on exogenous factors,
as only 8 out of 15 parrs of monozygotic twins showed concordance, At
258 times the standard deviation — 99 % probability level — this
means that eoncordance must est in hetween 36 6 and 87 5 % of the
monozygotic twins This corresponds to a degree of mamifestation some-
where betneen o1 and 93 % (cf hemp (1943} p 117—118} A simiar
degree of manifestation must be present in the proband material The
mode of inhentance may, thus, be indicated by the degree of manifesta-
tion, since the numbers involved are too small to be treated by the
ns9] statishiea) methods Table 20 bists the actual and expected number
of cases occurring in some calegories of.relatives at domnant and
recessive heredity respectively. The expected number was calculated
on the basis of Dahlberg & Hulthranty formulas (Kemp (1943) p 112
—113) The actual number 1s 19 = 258 X 436, while the expected
number was 225 1 at pure Mendelian dominance At a probability lesvel
of 99 %, therefore, the degree of manifestation must be between 3 4 and
135 % prouiding dommant heredity with falling mamfestation These
values do not accord with the degree of manifestation calculated on the
hasis of the twin materal, and this mode of inheritance 1s, therefore,
unlikely In recessive heredity the expected number of cases 1s 503,
corresponding to a degree of manifestation between 154 and 601 %
with a probabihity of 99 % In recessive heredity with failing mani-
festation, thus, the degree of mamfestation accords rather well with
that in the twin material and the proband series Table 20 shows, more-
over, a rather constant ratio between the actual number and that ex-
pected 1n the various categortes of relatives, provided that the heredity
1s recesstve Thus ealeulation, however, has the drawback of not holding
good, 1f too many of the cases depend exclusively on exogenous factors
In practice however, 1t may be expected that in 2 large senes the cases
are distributed as a leston transmitted by recessive heredity with faiing
mamfestation

Although the high ncidence of hypospadias means that the gene of
this leston must be commonlty present among the population, 1t must
e frequency of consanguimty 15 ncreased
character In 124 families, three cases of
g the probands’ parents This exceeds the

probably be assumed that thi
1f hypospadtas 1s a recessie
consanguimity occurred amon,
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Table 20

Number of hiypospadians 1a 1arious categories of relalives compared with the
number expected at domunant and at recessive heredity

Totat Domsnant Recesive
ouber Pocpeered | Pxpected | A0l cted | Frpecied
relatives | agelieq | aifected attedied | aitected

Chldren 17 5013 85 0 572 10
Brothers 4 sen sz 10 2280 289
Grandfathers
{randehildren 37 2521 925 5 301 110
Pucrnd nd ma

ternal uncles
Counins N
Greatgrandtathers } 5 127 720 4 167 94
rotal w3 a1 19 503

ordinary incidence of consangmmity in Denmark, which 1s believed to
be lower than 1 % Owing to the small numbers 1nvolved, howeser, thiy
finding cannat be attrbuted with mueh sigmficance

It mny be coneluded that hypospdins 1s dependent on exogenous as
well as endogenous factors The lalter are probably transmtted as

recessive characters



Chapter 8

RELATION OI' HYPOSPADIAS TO SOMI
INTERSCXUALITY THLORILS

An antersex 1s defined by Goldschmudt (1915) as an mndiidual
developing against 1ts genetic sex According to the angmal sex, a di-
stinetion is made between male and female 1nfersexes A distinction 1s
made also (1931) between zygohe mtersexuality in winch the sex m-
version takes place nt the moment of fertilization, and liormonal mtes-
sexuality indueed by the hormones of the opposite sex

Goldschnudls Intersexuality Theory
(Zygotic Intersexuahty)

Goldschmidi’s intersexuality theory 1s briefly as follows

In mile as well as female indiniduals the echromosomes contain both maseu
line and feminine sex delernmuiming factors These factors are inherited and
may be of varving strength Weak and strong factors may be combined 1 a
w1y 50 15 to glve nise to a divergence from normal 1n the ratio masculine and
fermnine factors, and an intersexnal Jndnadnal resulls For anstance, ﬂu-

of strong and factors in a

femnle mndiadual results 10 a female intersex The mechanism of the develop
ment of 1ntersex 1y explamned as follows During early foetal Ife, the mn
dividunl develops according to ats original sex, but at some juncture, the turn
g point, the factors of the opposite sex prevail and after that time, the
development takes the opposite direction If the preponderance of the oppo
site sex 1s sers «trong the tarning poimnt occurs at an early stage of foetal Iife
and the mdividual desddops marhedly against its genetic sex

Goldschmdi (1911, 1915, 1931, 1933) proved his theory on the moth
Lymantria i innumerable crossing experunents befween various geo
grapluc varieties, the sex-determimng factors of which were of varying
otrength Bs applying this theory to normal embryology and the moi-
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pholopy of gemtil matfermations Goldschnmec t {1931) expluned 1
Iarge number of maiformations 1n animals and man

As far as the human race 1s concerned the female 15 supposed to
1ossesy two and two nn i} g faclors and ibe male
one f and two 1 factors In man only femnle
intersexualify 1s s ud to occur Severe cases of hypospadis are regarded
1 female intersexes while the milder ones ire interpreted as womalies
of devclopmental arrest as patients with muid hypospadias hive had
narm sans According fo this theory female mtersexes — who thus
possess two \ chromosomes — c1n have enly daughters or wtersexunl
chidren Berbhnger {1936) shares Goldschnud! s view while Wosezko-
wies (1936) has pone even further interpreting «lso muld cases of
hypospadias retention of the testes and homesexuahty s itersexual
phenomena On the basss of embryologic il studtes on the deselopment
of the masculine and the femine prepuce Popper (1937) states that the
prepuce of hypospadians 1s femumine and he thercfore subscribes to
Mosczkowies 1deas

Writer s Invesitations
In order to assess thie Validity of the miersexuibity theory m hypo
spadias the writer emploved the methods used by Goldschrmudt 1n
studying the [ymantriu
(1) Sex distribution among the offsprin,,
(2) Sex ¢histribution m the sibship s
(3} Occurrence of sex hinled 1ecessive charwters an mterseves
wd thesr | arents

Ser Dusinbution Among the Offspring of Hypospadians

The sertes counts 1 totyd of 68 persons with hypospadiac fathers
1 1ble 21 gives the sex distnbubion of these persons el wsified 1ceording

Table ’t
The sex distrit ution imong, the elldren of hyposp iy shovs no
divergence from normal

Boys
o
Wit Inte
rou | ply | vomm st |2

Juxtaghindul ir hygospading 20 27 3 17 7
Penmile hyvpospr iy 5 3 3 2
Penoscrotil hypospadias 5 6 4 2

Total 10 3 3 24 1
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Table 22
Distnibution of male and female individu s tn the sibships, when uxtaglan-
dular cases are interpreted partly as male, partly as female Good conformuty
with the expected number will be seen in the former, lacking conformity in
the latler case.

\thlup My pospacdiansy
Interprefed us males Interpreted as females Number
] .,
F d behi|
e or | Nomber | LSRG | itviaor [ Sameied, | Aoty |
s females femaley
2 23 30 667 31 30 667 39 5106
3 15 25710 31 25 710 30 7350
4 9 19 197 23 19197 22 7038
5 [} 15 486 16 15 486 20 6492
6 4 12192 13 12192 15 5516
10 1 5005 4 5005 7 2478
11 1 5503 B 5503 [ 2737
59 113760 124 113 760 139 36717
124 £ 606 X 3 133 £606 %3
Table 23

Distribution of male nd femile individuals 1n the sthehips, compared with

the expected number, when perle hypospadians are wnterpreted m part as

genehically male, 10 part as genetically female A belter conformity i found,
when the patients are interpreted as male

Ty pospadiins

Sikship Intcrpreted a5 males Tnterpreted us females Nt e
\umper | Ixpected Actual Fapected || Aduil #ibships
“ize of of number of nllmt’]&:‘ of number ol P
4
2 7 91333 12 9333 10 155
3 3 5142 4 5142 8 1470
4 E] 10 665 ki 10 665 18 3910
6 1 3048 5 3048 2 1379
7 2 7056 10 7050 6 31934
18 35244 38 35244 44 11647
44x3x34

383 x341
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Table 2%
Distribution of male and female mdrviduals i sibships, when penoscrotal
cases are interpreted partly as male, partly as female 1ndnaduals Good con-
formity with the expected number 1n the former, Jacking conformuty 1a the
latter case,

) T papeians
Sibship Interpreted as males Interpreted as females W':""
ected u e e slbbaps
PP N a0 o O i P o - Y 2
> males femnley females
2 12 16 000 16 16 000 22 2664
3 13 10 284 11 10 284 14 2940
4 7 14 931 17 14931 19 5474
5 2 5162 7 5162 6 21064
4 2 G096 7 6096 9 2758
7 1 3528 2 3528 6 1667
8 1 4016 5 4016 4 1945
10 1 5005 5 5605 7 2478
12 1 6001 5 6001 7 2492
33 71023 75 71023 94 25082
5 +3 x 500 94 £ 3 X 500
Table 25

Distribution of male and female individuals m the sihships, when pertneo

scrotal cases are interdieted partly as male ond partly as females 1dividuals

Good conformity with the expected number i the former, lacking conformity
1 the latter case

“tbshiip 113 paspadtians
Interpretcd as mates Inierpreted as femalcs Nomfer
Number | p ST actun e Acual | Hbsheps
Mre o T R | it ot | b ot | misspriiof | et
s ‘mates fomales
2 & 8000 10 8000 8 1332
3 3 5142 5 5142 8 1470
4 2 4266 3 4266 7 1564
5 1 2581 2 2581 1 1082
6 1 3048 1 3048 4 1379
11 1 5503 3 53503 9 2478
28540 26 28540 40 2305

26 %3 X 303 403 x 305
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to the degree of the Lather's malformatton This table shows alwe haw
many of the boys had been exammed and hown many were normal.

All degrees of h3 pospadias, apart from permeoserotal cases, are re-
presented There were normal boys m all groups, and the sex distir-
bution did not differ from normal

Sex Distribution wi Stbsinps Including Hypospadians

Yor each of the four variches of hypospadias 1 caleulaled the ex-
pected number of male and female ndiaduals among the patients’
stblings, 1 part when the patients are interpreled as genelically male
and i part when they are wterpreted as genefically female Thus cal-
cutation was carried out by means of Koller's tables (holler (1940))
‘The results are presented i Tables 92--25 with the actual number and
the calcudated standard deviation

In ymiaglandular, penoscrotal and permeoserotal cases there rs a2 sla-
tistically sigmificant dulference between the expeeted and actual pum-
ber of females, when the hypospadians are interpreted as genetically
female while good canformity 1s secn, when they are wterpreted as
genebically mate In the pentle cases, the numbers wmiohed are oo
small to permit a stabistical evaluatton Even so, the results accord
better when the hypospadins are considered genctically male

Occurrence of Sex-linled Recesstwe Characlers in Hypospadians

Colour blindnessisac recessive, sex-hinked character m man

Determined hy the shiliara test, 1t 1s sad to occur 11 about 8 % of all
mnles and 1 about 0 5 % of all females (Waaler (1927)) Therefore, a
large number of the probands and therr parents were examined for
colour blindness by means of Isithara's plates (1936) in an endeavour
to determine the genetic sex of the hy pospadians

The result 15 set out in Table 26 Colour blindness occurred n alt

Table 26
Distnibution of tolour blindness among the hy posprdi s, their normal
fathers and mothers

Probnds § athers, Mothert

Calour Colour | - Caloar
Totat | ung | Toat l blnd | T | bund

Juxtaglandular hypospadins 8 3 42 7 42 i}
Pemile hypospadias 10 ? 1‘1) 1 '12 (E)’
Penoserotal Iy posp adeas 2 2 2% 0 27 v
Permeostrotal hyposp idies 10 1 4 1

7 79 9 83 i

Total 104
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degrees of hypospadias Yhen regard ss patd to lhe sniall numbers
mvolsed there does not appear to he any difference in the meidence
among the hypospadians and their fathers Moreover the incidence —
673 P, 1 % s 18 03 and Py 10 % 231) — does not differ from that
ipplying to normal males On the other hand 1t s too high for gen
clically female individuals

If a colour blind hypos| aditn 1s 1nlerpreted as genetically female it
must also be demanded — on account of the mode of mheritance of
recessive sex limked characters — that the father 1s colour blind pro
vided that he cannet be interpreted as intersexual due to a gemtal mal
formation In this series two colour blind patrents with juxtaglandular
and one with perule hypospadias had fathers with normal colour vision
and normal genitals One colour blind patient with perineoscrotal hypo
spadtas had a father with a normal colour vision but with juxtaglandn
lar hypospadias In the last case both juxtaglandular and perineoscro
tal cascs of hypospadins would have to he interpreted as intersexes if
the child with perineoscrotal hypospadias 1s to be interpreted as such
The fathers of the remaming colour blind hypospadians had died but
as far s was known they had had normal eolour svision 4nd normal

genttalia
Therefore neither the sex distribution found among the children
ind the siblings of the hyposy nor the i of the sex

linked recessive character colour blindness mdicate that hypospadias
mild or severc — should be on the whole mterpretable as genetically
intersexual

Hormonal Intersexuality

It has been shown repeatedly 1n ammal experiments thit the normal
development of the foelal gemitals may he changed by the administra
tion of sex hormones to the mother (¢f Danlchakoff (1938) Greene
(1942 1933) Moore {1931)) This even apphies to species 14 superior
1 monkeys (van Wagenen & Hamillon (1943)) These experiments
were carried out to elucrdate the mechanism of the normat deselo} ment
of the gemitals but they have also given rise to speculalions regirding,
the <ttiology and jalhogenesis of genmital malformations \arious
authors have tried to relate the atiology of the malformations to their
theories regarding the normal sex differentiation In addition to the
gonads 1t has heen suggested that the adrenals might be of sigmificauce
1n sex differentiation and development of intersexualily (Brosfer
(1947))

Deste marked disergences hetween the different views reparding,
the significance of hormones 1nd thetr mode of action n the develop



Chapter 9
LAOGLNOUS Z1IOLOGICAI TA( TORS

Recently, 1t has been realized that malformalions m 1y be the resutt
of foetal mfection with rubella (ef Albaugh (1943) Bardram & Brand-
strap (1947)) Such malformations are mawnly localized to the eyes,
heart and brun but a few eases of hypospadwas have heen reported
following maternal rubelln durng pregnancy (Prendergast (1946),
Keizer (1950)) When considering the ligh maidenee of hypospadias,
however these may have been chance coincidences

Also animal experiments hase shown that exogenous factors may, 111
the maternal organism, cause malformation of a foctus. If pregnant
experimental animals are exposed to vitamn defictency, part of the
litter witl be born with malformahons The nature of such malform-
attons depends on which vitanun 1s withdrawn from the diet (Warkany
(1948)) Avitaminosis A has heen followed by it al gemital malform-
ations (Bendiren (1944)) Lsen a quite briel ox3gen defterency may
cause malformations Ingalls, Curley & Prindle (1950) exposed preg-
nant mice to anoxin Among thoir offspring congemital defects were
far more common thin 1 a control series Malformations hmve also
been ingdueed by treating pregnant mice with cortisone Thes resulted
it Wl in harelip mn the offspring (Iraser & Fawmstat (1951)) The
number of mice with harclip proved to depend upon which strain was
used 1 the expermment In other words, there must have been a certamn
nterplay between genctic factars and the exogenous action of the cor-
tisone  Toxic damage of the spermatozoon may also he mentioned
amang the cuses of experumental malformations Artficial insermn-
ation with spermatozoa treated with colchicine 1 Jow concentrations

has resulted tn offspring with a gh meidence of spna hifida (Nachts-
it

heim {1851))
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The nature of the malformation depends on the stage of foetal hfe
at which the exogenous factor 15 active According to Ingalls expen
ments {1920) rapidly growing tissucs sustained most damage In the
case of rubella also the malformition depends on the time of the
deleterious action (Jods (1948)§ Aloreover combined mnformations
may occur 1n tissues of the same etabryological age tIpsen yr & Olels
(1932} Grunfelder & I asch (1919))

As far as human malformations are concerned 1t 1s diffienlt lo
elucidate the nature of the exogenous factors Tt 1s impossihle to procure
1 suitable material Birth records have the adianta,e that the history
has been taken at the termimation of pregnaney but the drawback thit
it has not been taken with a view to the tiolosy of malformations
This 1s obtained by taking the data from the parents of malformed cini
dren hut 1n such cases many years may have passed from the preg
nancy concerned so that presuntably the data ire not quite reliable

W riter s Inveshgations

Despite some scepticism regarding the possibilily of demonstrating
exogenous factors the wrniter perused the 90 records from Lying in
Department B with such factors in mind Furthermore I inferviewed
the mothers of 31 hypospadians regarding the course of the pregnancy

If an exogenous factor is to he attributed with any significance it
must have been actne before the development of the urethra has been
compieted 1 ¢ before the end of the fourth month of gestation (Spanid
g (1921)) For ths reason 1 louked only for abnormalities during the
first four months of gestation

Ihus material was | erused with a view to

Infectious diseases which were not reported in any case

Avttannoses of which I found no evidence Also there was no ease
of hyperemesiy which might be imagined to cause vitamm deficiency

Somaftc and psycine (rauma No well defined cases

Haemorrhages Dunng the first four months there were 7 eases of
hamorrhige among 124 patierts The humorrhage was however mild
n 1l cases and the incidence 1s not high enough to be attributed with
ny significance

Intowicattons The parents of a perineoserolal hypospadian reported
that they had both been under the influence of aleohol when the child
W is concened

1t will be scen that the present series permts no conclusions regard
ing the nahure of ihe exogenous frctors As mentioned bose however
the series was not particularly switable for this purpose and despite
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the negative findings, some of the factors menhioned may have been
operatine

Seeing that infectious diseses are subject to seasonal vamations, a
seasonal varation 1 the mcidence of hypospadias m the newborn
mught be expected 1f infection 1s an xtiologieal factor Such a varmation
might also be 1magined to he caused by a possible etiological vitammn
defictency, as the supply of vitamins 1s at a munimum during the
spring

Therefare, the irth dales of the 262 hypospadians are presented i
Table 29 compared with the expected number, calculated on the basis
of the Iirth dates of boys born in 1944 (Statishque du Danemark,
1945} The difference between the actual and expected number 1s seen
to be quite irregularly distributed on the 12 months of the year The y2
test shows no significant difference between the avtual and expected
number of cases (F = 11,42 = 1108,05 > p > 04)

Among the twin matenal there are 5 discordant cases it which the
ieth weight 15 known In all these cases, the maiformed twin had the
lowest birth weight or 47 3, 51 2, 66 2, 925, and 94 6 % respectively of
the healthy twin’s weight.

Table 29

962 cases of iy pospadias classified according to the month of birth compared
with the expectcd number born 1n each month No seasonal variation

Sumber ’ Caves of Iy pospadis , _

of bo . x|z

b e dn 1xpeeted J Actual W

194 a x

3,896 2132 30 — 868 35338
ii’l‘)‘l!:?\ 3,884 2125 19 + 225 ¢ ':’38‘2
March 4,379 2396 30 — 404 15226
Apnl 4,195 2295 19 + 395 06708
May 4,142 2267 17 + 567 14181
June 3,915 21 42 2 — 358 05983
Tuly 4026 2203 17 + 503 11484
August 3,846 2159 25 — 341 05385
September 3,924 2147 23 — 153 010%
Qctober 3,850 2107 22 — 093 00410
November 3790 20 74 17 + 374 06744
December 3934 2153 18 + 353 05787

47,881 262 00 262 11 0808

Occasioned by this finding, the writer studied the birth weight of 90
hypospadians born tn Lymng-n Department B compared with that of
:lliplmvﬂ discharged aliye every fifth year during the same period These
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values are set out wn Table 30 True thus table shows a higher wetdence
than expected 10 the low and a [ower wncidence 1 the high weight
groups but the difference s not statistieal (f ~ 7 x 973 p 03)

Table 30
Birtl werght of 90 hypospadians comp red witl thet of 5299 narmdl hovs
disch wrgedt alive No statistical differunce

\ Hyy spata s

PR e [Fepecte (et | 2.2
nwmler aber | u e .

| e | oy
Under 2500 & 512 82 11 0880
2550 2750 g 440 72 1 0 .00ct
2800—3000 g TH 113 14 06287
30203250 g 990 159 19 05914
3300—3500 g 1070 173 22 12070
3550 3750 g 870 140 9 17881
3800 1000 g 5Ca 91 3 40800
over 4000 g 427 €9 5 0507C
5593 0o 90 9733,

Combination with Other Malformations

Qther congenutal defects oceurred tn 9 of the 17% pralinds iz three
with juxtaglandular two with pentle ong with penoserotal and three
with permeoscrotal hypospadiay

On the bists of the sm il numbers involsed 1t 1s impossible to state
whether the ncrdence of other milformations i« increased mn hy posp
duns 1f such 2 combination 15 to he explamed on the bhasis of a com
mon atrologlenl factor the development of the affected organs must
tike place at the same foelal stage as that of the urethri which is
completed in the fourth month of gestation

Lhe other congemtal defects were as follows

Hardness «f heartng duc 1o a perceptise defect in three paticats wilh
Juxtaghindulir pemile and penoscrotal hypospadias respeetnely The
depree of hypospuhins and denfness was proj ortional As the inner ear
his g racticalls reached sts defimte form m the 8th faetal weeh (Arey
(1942) p 490) the juncture corresponds faurly well with that of the
urethral development

Harelip and cleft palate 1n lno cases ane of Juxtaglandular and one
of permeoserotal hypospadias The umon of the two hahes of the
patite usundv Eikes plaice m the Oth foetal week ( irey (1942) p 198)
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This defect therefore may alsa be related chronologically 1o hypo
spadins

WVegacolon and anal stricture 1 one case of familial Juxtaglandular
hypospadias Owing to the close relation between the development of
the 1ectum and the urogenital organs 1t 15 natural to relate these two
malformations to each other

Clubfoot 1n the 1ast mentioned patient and 1n one with perineoscrotal
hypospadias In the latter case clubfoot as well as hypospadias were
familial 1t 1s 1mpossible to stite whether clubfool and hypospadias
may be related chologically True ih¢ development of the himbs sets
n at avery early stage but that of the skeleton of the foot ranges over
a1er) long period

Teeblemindedness in iwo cases A patient with penile hypospadias
suffered from mild feeblemindedness which occurred also among other
members of the otherwise mtelbgent family The other patient with
permeoscrotal hypospadias was an imbecile This patient also had
TIittles disease Therefore 1t cannot he ruled out that the feeble
mindedness may have been due to lirth injury

A number of the congemtal defects encountered in the hypospadians
may be explained as deselopmental arrest due to one or more inhibitory
factors which at the same time have arrested the development of the
gemtals The atiological factors may also be imagined to have given
rise to a generalized intubition of growth At least this would explun
why the hypospadian among a pair of discordant twins 1 mnvarably
the smaller one These presumptions however do not recense sufficient
support from the present materiat
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CONCLUSION AND DISCUSSION OF THI PRACTICAL
SIGNIFICANCE OF THF RISULTS

Although the mtiolosy of hypospadias has not been fully elucidated
the results of the present study are of practical sigmficnce from the
1 0int of view ol cugenics as well as operalive criterta

Before discussing, these aspects the author would like to gie a brief
summary of the results

Gonelusion

Hypospadias 1s a congenital defect occurning in about 033 % of the
male population There are mild and sexvere cases with even transihons
The foreskin and urethra are insvariably deformed hut the other ex
lernal 18 well as the internal gemtals may also be mvolved For ex
ample retention of the lestes 15 & common associated phenomenon
Hypospadians marry s often as do normal men In mild cases therr
sexual relabions are normal whereas in sexere eases surgical correction
¢f the penile flexion 1 required The fertility 16 normal n muld cases
decreasing with increasing seventy of the defect The lesion 15 famihal
n about one-quarter of all cases and within the same family there may
1e wide vartations 1n degree As far as the «biology 1s concerned both
c«ndogenous mherited — and unknown exogenous factors must be
conmdered The mode of mhentance appears Lo be recessiye with faling
manifestation The patients genetic sex i1« male They cannot be inter
jreted s imtersexes according to Goldschmidt s theory

Eugentc Measures
In Denmark it 1s permutted to interrupt a pregnancy when there 1s a
risk that the chuld will be affected with 2 sericus 1ncurable inherited

Rablek S rne G
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disease The eriteria must, thus be based on the risk as well as on the
more or less serious nature of the disease.

Since the heredity of hypospadias appears to be recesstye with faihing
mamifestation, the risk of familial cases 15 shight Tt 15 highest for the
brothers of a hypospadian, but at the mode of inheritance mentioned.
1t does not by any means reach 25 % In other words, if a couple have
had one child with hypospadias, the risk that their next child will be
affected has been reduced to considerably less than 12 5 %, as the ratio
hoysjgirls mn these sibships does not differ from mormal The next
highest risk will be found 1n the group sons of hypospadians In this
group, howeter, the risk 1s far ower than among the brothers

But regard must be paid also to the nature of the Jesion The fact 15
that only about 25 % of the patients have complaints necessitating
surgical correction The latter has caused some difficulty in the course
of time, but recently good results have heen obtained, also 1in Denmark
(Fogh-Andersen (1953)).

Hypospadias, therefore, 1s probably not an mndication for mterrup-
tion not even in the most severe cases Owing to the intrafamihal
variation, it 1s impossible to tell how severc the next case in the famuly
wilt be

In the general run of eugemic consultation, there 1s probably no
reason to advise aganst having children or against marnage hetween
first cousins, even though the male partner 1s affected with hypo-
spadias

Since about three-quarters of the patients have shown normal fer-
tility and since there 1s intrafamihal vanation in the severity, the
absence of eugenic measures will probably not have much influence on
the meidence of the defect or on the distribution of mild and severe

cases

Operalwe Indications

According to these eugenic considerations, there 1s hardly any reason
to deprive hypospadians of the pleasure of having ehuldren Therefore,
the possility of 1mproving a reduced ferhiity must be taken mto
constderation 1 seifing up the operatie indications

Juxtaglandular cases require no treatment apart from dilatation and
perhaps meatotomy of a constricted orifice The difficulty of micturibion
15 shight and ferbility as well as sexual function normal Pentle hypo-
spadias 1s a transttional variety, i each mndividual case the advisability
of surgeal treatment must be considered. In more severe cases, the
flexion of the pems has to be straightened to render sexual functions
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normal, and reconstruction of the urethra 1s required to obsinte duffi-
culties of miciurition and unprove the fertility

In other words, three-quarters of all cases require no treatment The
new surgeeal procedures for juxtaglandular hypospadias whieh are still
being worhed out (Nahoum (1947), Brendler (1918)) must be taken
as contributions to cosmetic surgery The treatment of the last one-
quarter demands experience and care It 1s therefore worth considering
whether the approxunately 30 new cases annually should not be cen-
tralized i a few departments



SUMMARY

Introduction

The matn object of the present study was to elueidate the hiology
of hypospadias

Chapter 1
Reviewing the morphologienl features of the disease the writer finds
an even transition between the mild and severe degrees Ior the pur
poses of the present worl 1t 1s most practical to subdivide the conditron
into Juxtaglindular perule penoscrotal and permeoscrotal cases The
ncidence of complicating retention of the testes among 2¢4 hyjo
spadians 1s compared with the ncidence among the general Damish
population This reveals an ncreased neidence of retention in all de
grees of hypospadias
Chapter 2
After reviewing previous studies on the incidence of hypospadias the
writer reports his own findings Ninety cases occurred among 27 613
baby boys aged about 10 days Thrs 1s taken to represent the incidence
among the total male population as there 1s no reason to believe thit
the mortahty among hypospadians 1s particularly ligh About three
quarters of the cases were juxtaglandular about one etghth [ enile and
ibout one eighth penoscrotal or permeoscrotal

Chapter 3
The views reparding the fertibity of hypospadians advanced so fir
huve been hased mainly on theoretical considerations In the present
study the frequency of marriage wmong 77 patunts over 20 years of
age proved to accord wath that among the gener il mnle population ‘The
patients sexual relations do not aj pear to differ essentinlly fiom nor
1 al once surgical correction of the sesere forms of penile flexion has
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been accomplished The fertihity of 47 marred patients 1n relation to
the severity of their defect proved normal sn juxtaglandular — and
perhaps also 1n pentle — cnses whereas 1n more severe cases it was
reduced but not abolished

Chapter 4
Previous genclic studies consist of ¢1se reporls comprising more or
fess thoroughly insvesbigated famlies and twin sertes — apart from
1Tamys series of 10 parrs of twins ‘1hicrefore although indiealed by
sarious findings the hereditary nature of the lesion has not heen prosv-
ed so far I xogenous factors must be presumed to play a part as Tamy
reported discordance n three out of six pars of monozygotic twins

Chapter o
To study the genetic aspeet the wriler collected a proband and a
twin series Out of 173 proband families 103 were examined 43 jar
tially examined white 27 had to be ruled out The genitals of the male
relatives were examined except 1n 48 % who refused to submut to the
examination

Chapler 6

The fanulial cases are presented 1n pedigrees and the solitary ones
m tables The number of males examined ind not examned in each
£ty 1y given The study of the 12 pairs of twins 1s reported

Chapter 7

The mateniil is considered 1s 2 whelc since there 1s fumilinl occur
rence i all degrees of the lesion — 1n an average of 1bout 28 % — 1nd
marked intrafamibial vanation in the severity The defect 1s interpreted
w m anhented lesien 15 the ncidence was incresed among the
probands relatrves and 1s concordance was found more often 1n mono
zygolie than dizygotic twins

The wniter compares the depree of mamifestation 1n the twin secies
wilh the degree of mamfestition calenlated on the baus of the actual
findings and the number of cases expected among the close relatives
1t domunnt and recessive heredity respectively This caleulation mn
dicated recessinve heredity with failing mamfestation

It cannot lre ruled out that some instances are of purely exogenous
origin

Consangminity occurred in three out of 124 patients parents (24 %)
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Chapter 8

This chapter deals with GoldschmidU's intersexuahty theory and cer-
tamn views regardmg the relation of hypospaduas to this theory If hy-
Pospadians are intersexes according to this theory, their genctic sex
must be female The writer, therefore, set out to study the sex distri-
bution among the children and siblings of the hypospadians n the
present series Accordmg to the findings, hypospadians cannot be n-
terpreted as female individuals The distribution of 2 sex-linked reces-
snve character — 1 this case colour blindness — among the patients
and their parents also does not tccord with the view that hypospadins
15 a form of intersexuality according to the theory of Goldschnudt

The mothers data regarding hormonal disturbances during preg-
nancy were studied This gave no evidence to interpret hypospadiasg as
a hormonal form of intersexuality The age distribution among the
mothers does not differ from that expected

Chapter 9
Perusal of 90 Inrth records and data regarding the pregnancy of 34
mothers afforded no reason to attach wtiological sigmhicance to foetal
nfections defective nutrition somatic or psychic traumas, ntoxi-
cations or hemorrhages dunng pregnancy
Reporting the complicating malformations 1n the present series, the
writer tries to relate them to the hypospadias
In the fine cases of discordant twins whose birth weight 1s known,
the malformed twin was the smatler one On the other hand the irth
weight of hypospadians on the whole did not differ from the expected
values
Chapter 10
Lugenics and operatine mdications are discussed There 1s no mn
dication for eugenic measures There 15 no reason to adwise hypospa-
dians against having children The possibility of tmproving the fertility,
if reduced must therefore be included 1n one’s con lations regard
ing the operative mdications In the author’s opinion, there 1s no in
dication to gperate mn juxtaglandular cases




RESUMEL

Indledmng

Arbejdets formal or hovedsagehigt at belyse hyposy wetiologl
hapitel 1

Ved en af lidelsens pdpeges, al der lindes en

Jan overgang mellem lette og sviere grader For det forehiggende ar-
bejde er det mest praktiske en inddeling 1 juxtaglandiere, penile, peno-
scrotale og perinenle tilfarlde Differentialdiagnosen dishuteres pa hasts
:\l' cgne lllfmldc Hy af K ende hos 274

I med testisr hyppighed 1
den danske befolkning Herved findes foroget hy pmghed af testisreten-
tion for alle hypospadigrader

Rapitet 2
Lfter en knibisk af tidhgere aver hypospa-
diens hyppighed, gores rede for egne undersogelser Ved disse fandt
man 90 Wifxide blandt 27613 ca 10 dage gamle drengebarn Denne
hyppighed benyttes sont et udtryk for hyppigheden 1 den samlede mand-
lige befolhning da hypospadipatienter neppe har nogen overdedelig-
hed Man finder, at ea 3 af tlfaidenc er justaglandare, ca !s pentle

og ca s penoscrotale og perincoscrotale

Kapitel 3

De tidhigere anskuelser om h atienters fertilitet, der vasent-
gt er haseret p1 teoretiske hefragtninger, omtales I egne undersogel-
ser findes hy af megteskaber for 77 over 20 dr at

slemme overens med hypp af 1 den ltge be-
folhning Patienlernes sexuelle forhold synes 1hhe at afuige vwsenthigt
fra det normale, ndr en syarere hrumning af penis er operating udrettet
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Og ved en vurdering af 47 gifte patienters fertilitet sammenholdt med
deres misdannelses sverhed findes normal fertilitet for de Jjuxtaglan-
diere — og mishe de pemle — tilfrelde, for de svaerere nedsat, men 1kke
ophxeyct fertihitet

Kapitel 4

Da de tidligere undersogelser over arvehigheden bestar af hasuistishe
meddelelser om mere eller mindre yelund slaegler og tillingpar,
bortset fra Lamy’s tuillingmateniale pd 10 par, er det 1khe idligere be-
vist, at hypospadi er arvehg, selvom forshelbge forhold taler herfor
Exogenc faklorer er formenthg af betydming, da Lamy fandt diskordans
1 3 af de B ceneggede tullingpar

Kapitel 5
Til arbejdets aryehighed ! Ise er let et proband- og et
tyvllingmateriale Af 173 probandslegter er 103 undersogte, 43 delvist
undersegte, medens 27 udgir De mandlinge slegtninges genitaha er
undersogte, dog har 4,8 % af de opsogte sleglninge afsliet en sAdan
undersagelse

haptel 6

De familiere tilfxlde er illustreret ved slegtsskemaer og de sohtwere
er apshitlet 1 tabeller Antallet af undersogte og 1kke undersogte mand-
lige slegtninge er markeret 1 hyver enkelt slegt Undersogelsen af de 12

tulhingpar er anfort

Kapttel 7

Matenalet vurderes under et, da der findes familizer forekomst for
alle grader af lidelsen — gennemsnithg 1 ca 28 % — og der forehom-
mer en betydelig mtrafambier varation 1 tifreldenes svzerhed Man
anser hdelsen for arvehg, da den findes med torsget hyppighed hlndt
probandernes slegtminge, o9 eenxggede tuillingpar hyppigere end to-
wggede udviser konkordans

Manitestationsgraden 1 tuillingmaterialet og mamifestationsgraden,
udregnet pa basis af det fundne og det for henholdsvis domnant og
recessiv arvegang forventede antal tilfzclde 1 de neermeste slegtminge-
grupper sanimenlignes Herved findes storst sandsynlighed for recesstv
arvegang med svigtende mantfestation

Det han kke udelukkes at nogle tilfeelde er rent exogent betingede

Indgifte fandtes hos 3 af 124 patienters forzeldre (2,4 %)
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hapitel §

1 og nogle anshuelser om I pospa
diens relabion til denne omtales 11 hypospadipatienter intersexer efter
denne tecor1 ma deres genetishe hon vere hunhigt 1dette matenale har
man dorfor undersogt honsfordelingen Mandt hspospadipatienternes
burn og 1 deres soshendeflohhe Disse fordchinger tillader 1kke at hypo
spadipatienter opfattes som hunhge tndmider Fordelingen af en hons
hundet recessty egenshab som {farveblindhed Blandt patienterne og
deres foreldre stemmer heller thke overens med anskuelsen om hipo
spadi som en intersexu ihitetsform efter Goldschnudts teorn

Man har gennemgiet opissminger om madrene ned henblih pa hor
monnle forstyrrelser Der bley 1 dette materiale tkke fundet holdepunh-
ter for at hypospadi hunne opfattes som en hormonal intersexualitets-
form Fordclhingen 1f madrenes 1lder afviger ikhe fra den forventede

Rapitel 9

M ced en gennemgnng af 90 fodejournaler og oplysninger om 34 mudres
graviditet findes 1ngen holdepunkter for at folale infeklioner ernv
ningsmang tishe cller psykishe traumer it eller
hlsdninger 1 svangershabet er af wtiologish betydming

De komplhicerende misdannelser 1 caet materiale omtales og min
~oger 1t siite udsiklingen af disse 1 relation il udvikhingen af hypo
spadt

Todselsytgten var mindst hos den misdannede tuilling 1 de 5 af
matenatets tutlingpar med dishordans hyor man havde oplysninger
om fodselsyagten Men 90 hypospadipatienters fodselssigt afveg thhe
fra det forventede

haptel 10

Arvehygieyne og oper Der er 1hke in
dikation for arvehygieymske forholdsrepler Der er ingen grund il at
frardde kvpospadipatienter at £& born Muhigheden af at bedre en et
nedsat fertihtet ma derfor inddrages 1 overvejelserne om operations
indihation Man finder det 1hke indiceret at operere de juxtaglandtre
tilf elde
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Og ved en vurdering of 47 gifte plienters fertihtet sammenholdt med
deres muisdannclses sveerhed findes normal fertilitet for de Juxtaglan
dire — og mishe de pemile — tilfelde for de sverere nedsat men 1kke
ophevet fertilitet

hapilel 4

DA de tidhigere undersogelser over arveligheden bestir af kasmsliske
meddelelser om mere eller mindre velundersogte slegter og tvillingpar
hortset fra Lamy s tuilhingmateriale pY 10 par cr det 1) ke tidhgere be
vist at hypospadi er arvelig selvom forskellige forhold taler herfor
Lxogene faktorer er formenthig af betydming da Lamy fandt diskordans
13 af de 6 eeneggede tvilhingpar

hapitel 5
Til arbejdets arvehighedsundersogelse er indsamlet et proband og et
tuthingmateriale Af 173 probandsingter er 103 undersogte 43 delvist
undersogte medens 27 udgar De mandlinge slvgtninges gemtola er
undersogte dog har 48 % af de opsogte sligtninge afsliet en sidan
undersogelse

hapitel 6

De familitre tilfelde er illustreret ved sItglsskemaer og de solitere
er opstitlet 1 tabelter Antallet af undersogte og tkke undersogte mand
lige slegtminge er markeret 1 hver enkelt sltgt Undersogelsen af de 12
tullingpar er anfort

hapitel 7

Mater1tet vurderes under et da der findes familier forehomst for
alle grader af hidelsen — gennemsmitlig 1 ¢a 28 % — og der forekom
mer en betydelig, intrafamibr varation 1 tilfcldenes svierhed Man
anser hidelsen for arvelig da den findes med toroget hyppighed blandt
probandernes slegtninge og eeneggede tvilhngpar hypmgere end fo
ageede udviser konkordans

Mnanitestationsgraden 1 tvllingmaterinlet og mamfestationsgraden
udregnet pi basis af det fundne og det for henholdsvis dominant og
recessny arvegang forventede antal tif elde 1 de naermeste <legtninge
grupper sammenhignes Herved findes storst sandsynhighed for recessiv
wrvegang med svigtende manifestation

Det kan 1kke udelul kes at nogle tilf-clde er rent exopent betingede

Indgifte fandtes hos 3 af 124 patienters foraldre (24 %)
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Kaputey g
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diens relation tl denpg ombailey Ir h_w)u\padlpahl-nter m(crso!cr efter
denpe te Benetyy ko huny,, Crtale oy
man derfor e, o) slordclmgcn blang, B3 po. Pad, palmn(f‘rnv
M og o Ken, lellokkz- 1sse el 1373 C, at h)po-
padmnhonl altes som hunllgc nd, defing,, af ep kons.
Hundet pe, Censh som rnnchhmlhc(l b, Patieny,, ne g,
dereg for:(ldrv stemme, heny, LIS N &3 N om hypo.
Sty mtcr\oxu.nhtclxlurm efter Gnldachlmdl teory,

g

ter for, at h_)no\p'ldl kunnc oplatte, som en
form I‘ordchngcn af mmlrrnc\ aldey afvigey thke fra den l'ur\cnlcdc.

Kapite o
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Kapiter 4
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