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A B S T R A C T  

Introduction : Con gen i tal anom alies of the scro tum are rare; fur ther more, ec topic scro tum and ac ces sory scro - 
tum are rarer still. We de scribe our se ries of four cases with their sur gi cal man age ment and long - term out - 
comes. We per formed sin gle stage ro ta tional flap re con struc tion with or chi dopexy. 
Materials and methods : Data was col lected ret ro spec tively for three cases of ec topic scro tum and one of ac ces - 
sory scro tum over the last twenty years in a ter tiary pae di atric surgery unit. 
Results : Two in fants with supra - inguinal ec topic scro tum un der went ro ta tion pedi cle flap pro ce dure to re lo cate 
the scro tum and testis. The fol low - up at 5 years shows ex cel lent cos metic out come. The third in fant had 
anorec tal mal for ma tion and ec topic scro tum with ab sent testis. The fourth child had a large per ineal hamar - 
toma and an over ly ing ac ces sory scro tum. In the later two, the empty scro tums were ex cised. 
Conclusion : Sin gle stage ro ta tional flap re con struc tion with or chi dopexy, is fea si ble and should be con sid ered. 
It is a safe sin gle stage tech nique to achieve ex cel lent cosme sis and hope fully func tion of the ec topic go nad. 
Col lab o ra tion be tween pae di atric sur geons and plas tic sur geons in these rare cases is ad vis able. The pub lished 
re ports show cases op er ated in stages and at times sac ri fic ing the ec topic scro tal skin. We elected to op er ate 
early with out sac ri fic ing scro tal tis sue and pre serv ing the testis. 

1 . Introduction 

Con gen i tal scro tal dis or ders are rare. Ap prox i mately 28 cases of 
ec topic scro tum have been re ported [ 1 – 6 ]. Scro tal anom alies in clude 
scro tal hy popla sia, peno scro tal trans po si tion, bi fid scro tum, ec topic 
scro tum and ac ces sory scro tum. The last two en ti ties are ex tremely 
rare, whereas the first three are rel a tively com mon. 

We re port a se ries of 4 cases seen in the last twenty years at a ter - 
tiary Pae di atric Surgery cen tre. We de scribe sin gle stage ro ta tional 
flap re con struc tion with or chi dopexy. The rar ity of the pri mary con di - 
tion, i.e. ec topia, along with as so ci ated anom alies make this se ries 
unique and worth re port ing. A re view of lit er a ture to study the eti ol - 
ogy, still quite enig matic, was un der taken. 

2 . Materials & methods 

The study pop u la tion com prised of three pa tients of ec topic scro - 
tum and one of ac ces sory scro tum be tween Jan u ary 1998 - De cem ber 
2009. De tailed his tory and phys i cal find ings in each of the cases are 
out lined be low: 

2. 1 . Case 1 

A new born male had se vere re duc tion de for mity of left lower limb. 
There was par tially de vel oped left hemipelvis with ab sent hip joint 
and a rudi men tary fe mur. He had a nor mal right scro tal sac with a 
me dian raphae and a very rudi men tary left scro tum ad ja cent to this. 
In ad di tion, he had an ec topic but well de vel oped scro tum in the left 
supra - inguinal re gion con tain ing the left testis. The re nal tract was 
nor mal ( Fig. 1 ). 
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Fig. 1 . Case 1 with in guinal left ec topic scro tum and X - Ray. 

2. 2 . Case 2 

A neonate pre sented with an ec topic supra - inguinal left hemi scro - 
tum with out any as so ci ated anom aly ( Fig. 2 ). 

2. 3 . Case 3 

A male neonate pre sented with anorec tal mal for ma tion, left supra - 
inguinal ec topic scro tum, ip si lat eral re nal age n e sis and ab sent left 
testis ( Fig. 3 ). There were no other ab nor mal i ties. The right scro tum 
had a hy per tro phied testis. 

2. 4 . Case 4 

A 3 - year - old male pre sented with a per ineal hamar toma and an 
over ly ing ac ces sory ec topic scro tum. He oth er wise had a nor mal scro - 
tum and nor mally lo cated testes. 

2. 5 . Surgical technique of relocation 

The well de vel oped ec topic scro tum was re lo cated where scro tal 
tis sue in the nor mal lo ca tion on the ip si lat eral side was hy poplas tic. 
The cases were man aged jointly with the pae di atric and plas tic sur gi - 
cal teams. Case 1 and 2 were op er ated at 7 months and 9 months of 
age re spec tively. The ec topic scro tal skin was re lo cated ad ja cent to 
the me dian raphae as a per fo ra tor based is land flap based on the per - 

fo ra tors of the ex ter nal pu den dal artery. Si mul ta ne ously, the ec topic 
left testis and cord were mo bilised out of the ec topic scro tum. This al - 
lowed suf fi cient length to place the testis in the scro tum in its new po - 
si tion ( Fig. 4 ). Both pa tients had an un event ful post - operative course 
with fol low up demon strat ing a good cos metic re sult and nor mal tes - 
tic u lar growth at 5 year fol low up ( Figs. 5 and 2 ). 

Case 3, un der went surgery for the anorec tal anom aly and the 
small, empty, ec topic scro tum was ex cised. The other testis and hemi - 
scrotum was noted to be larger than nor mal. In Case 4, the ac ces sory 
ec topic scro tum was ex cised and his tol ogy con firmed it to be nor mal 
scro tal skin with dar tos. The hamar toma be ing sta tic in size and 
asymp to matic has been treated con ser v a tively. 

3 . Results 

Sur gi cal and cos metic out come at 5 years in the op er ated cases has 
been ex cel lent. The func tional out come is dif fi cult to as sess at this 
stage. 

4 . Discussion 

We have de scribed our sin gle stage tech nique of scro tal trans po si - 
tion with out sac ri fic ing scro tal tis sue, while pre serv ing and re lo cat ing 
the testis. The pub lished re ports show cases op er ated in stages [ 5 ] and 
at times sac ri fic ing the ec topic scro tal skin [ 3 ]. We have elected to op - 
er ate early, as op posed to sev eral re ports of op er a tion af ter one year 

Fig. 2 . Case 2 with ec topic left scro tum and at 1 year fol low up. 
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Fig. 3 . Case 3 with ec topic left scro tum and ab sent left testis. 

Fig. 4 . Case 1 in tra op er a tively. 

of life. We do not be lieve that cases of ec topic scro tum need de layed 
surgery. Our jus ti fi ca tion be ing the testis is tech ni cally fully de - 
scended, al beit in an ec topic po si tion. The long term fol low up shows 
ex cel lent cos metic out come. 

Through these four cases, we have re ported vary ing pre sen ta tions 
of ec topic scro tum. As such ec topic/ ac ces sory scro tum is a rare con di - 
tion, the com moner scro tal anom alies be ing hy popla sia, bi fid scro tum 
and peno scro tal trans po si tion of ten as so ci ated with hy pospa dias. 
Other anom alies with ec topic scro tum are chordee, un de scended 
testes, re nal anom alies [ 7 ], patent ura chus [ 8 ], VATER as so ci a tion 
[ 3 , 9 ], anorec tal mal for ma tion [ 10 ], per ineal hamar tomas and lipo mas 
[ 11 ]. In ter est ingly, pa tients have also been noted to de velop in guinal 
her niae within the ec topic scro tum it self [ 7 ]. Know ing that labia ma - 
jora has the same em bryo ge n e sis as scro tum, we searched the lit er a - 
ture and found only one re ported case of an ec topic labia as so ci ated 
with VATER anom aly [ 12 ]. 

De pend ing on the lo ca tion, ec topia can be clas si fied as (a) per - 
ineal, (b) in frain guinal, (c) suprain guinal and (d) femoral. In our se - 
ries, three cases be longed to the cat e gory of suprain guinal ec topic 
testis and one had per ineal ec topic testis. 

The eti ol ogy for an ac ces sory and ec topic scro tum is not ex actly 
known. Scro tal for ma tion be gins at ap prox i mately the fourth week of 
ges ta tion. The scro tum forms from the labio scro tal swellings that are 
ad ja cent to the uro gen i tal fold, which forms the pe nis. The labio scro - 
tal swellings mi grate pos tero cau dally fus ing in the mid line to form 
the scro tum at ap prox i mately 10 – 12 weeks of ges ta tion. 

Sev eral hy pothe ses for the de vel op ment of an ec topic scro tum 
have been pro posed. Em bry olog i cal, me chan i cal, ge netic, chro mo so - 
mal and ter ato genic fac tors have been im pli cated. Em bry olog i cal the - 
ory sug gests ab nor mal di vi sion of labio scro tal fold al low ing the scro - 
tum to get dis lodged. The sec ond pos si bil ity is ab nor mal cau dal mi - 
gra tion of labio scro tal swelling. In cases of per ineal hamar toma, the 
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Fig. 5 . Case 1 post op er a tively and at 1 year fol low up. 

eti ol ogy is thought to be due to pres ence of in ter ven ing mes enchy mal 
tis sue or a ter a toid growth im ped ing nor mal labio scro tal swelling 
[ 13 ]. 

How ever, in our first case, none of the ae ti olo gies ap pear to ex - 
plain the gen e sis of ec topia. This makes us pos tu late a me chan i cal fac - 
tor in scro tal mi gra tion. It could be that the limb buds nor mally keep 
the labio scro tal fold lo cated me di ally, ad ja cent to the mid line. How - 
ever, in the ab sence of a limb bud there was no force to keep the labio 
scro tal fold in the cen tre and there fore me chan i cal shear ing force of 
the op po site side al lowed lat eral mi gra tion of labio scro tal fold, which 
forced the scro tum to be po si tioned lat er ally. All this may have re - 
sulted from ab nor mal di vi sion not al low ing the for ma tion of the limb 
bud. Stephen [ 14 ] pro posed that pres sure from the con tralat eral heel 
caus ing com pres sion dur ing in trauter ine life, could be a cause for ab - 
nor mal scro tum for ma tion. This also ex plains per ineal ab nor mal i ties 
such as ano - rectal mal for ma tion. In ad di tion to preg nancy re lated 
com pli ca tions such as oligo hy drom nios and breech pre sen ta tion, the 
ab nor mally flexed limb could also be re spon si ble for the re duc tion de - 
for mity of the con tralat eral limb. 

In cases where there are as so ci ated anom alies like in our Case 3, 
the eti ol ogy could well be a VATER as so ci a tion, ge netic or ter ato genic 
fac tors. 

It may be per ti nent to dis cuss if the gu ber nac u lum [ 15 ] has a role 
in in guino scro tal tes tic u lar de scent. Sev eral au thors have claimed that 
the cre mas teric sac forms by ever sion of the gu ber nac u lar cone 
whereby re gres sion of the ex tra ab dom i nal part of the gu ber nac u lum 
cre ates a space into which the gu ber nac u lar cone everts to form the 
proces sus vagi nalis within the scro tum. Some au thors have de scribed 
the cause of tes tic u lar ec topia as a mys tery and over years many hy - 
pothe ses are sug gested [ 16 ]. It is pro posed that gu ber nac u lar ever sion 
is more ap par ent than real and that there is some de gree of gu ber nac - 
u lar mi gra tion. 

Hoar [ 17 ] pro posed that the gu ber nac u lum could be a pre req ui site 
for the ul ti mate lo ca tion of both the testis and the scro tum, its role is 
com pli cated by dif fer en tial growth of labio scro tal folds in which the 
gu ber nac u lum is sta bi lized. If the in ter ac tion is dis turbed, the re sult 
could be suprain guinal ec topia, peno scro tal trans po si tion or per ineal 
scro tum. A femoral scro tum on the other hand is the re sult of aber rant 
gu ber nac u lar sta bi liza tion. Hoar also ac knowl edged that the eti ol ogy 
of these ab nor mal i ties is likely to be mul ti fac to r ial. 

In 1988 Ikadai et al. es tab lished a new rat line (TS in bred rats) 
show ing uni - or bi lat eral ec topic scrota in about 70% of the males. 
Ge netic analy sis of the TS in bred rats sug gested that the for ma tion of 
ec topic scro tum was con trolled by mul ti ple genes [ 18 ]. 

There have been only 2 pre vi ously re ported clin i cal cases, of ec - 
topic/ aces sory scro tum with as so ci ated lower limb skele tal de for mi - 
ties, with some sim i lar ity to our first case [ 19 , 20 ]. Zo ran [ 19 ] pre - 
sented a case of left tib ial apla sia, as so ci ated with hy poplas tic dis tal 
femoral epi ph ysis, short ened/ thick ened fibula, and an ac ces sory scro - 
tum. On fur ther elab o ra tion they de scribe a bi fid scro tum with cryp - 
torchid testis. They pos tu late that a com bi na tion of such skele tal and 
gen i tal ab nor mal i ties could be ac counted for by an in sult oc cur ring 
dur ing the late blas to ge n e sis stage of em bry olog i cal de vel op ment, i.e. 
close to 28 days of ges ta tion, caus ing an ef fect on the de vel op ment of 
both sys tems. Kendirci [ 20 ], de scribe a case of ac ces sory scro tum, 
prox i mal femoral fo cal de fi ciency and di as ta sis of the sym phi sis pu bis. 
They sug gest that such de fects, in volv ing two or gan sys tems, could be 
ac counted for by an em bry ologic mes enchy mal dis or der, as this forms 
the ini tial pre cur sor for con nec tive tis sue, bone, car ti lage, the cir cu la - 
tory and lym phatic sys tem, as well as the ex ter nal gen i talia. 

Ac ces sory scrota, such as that de scribed in our last case, are of ten 
as so ci ated with per ineal lipo mas. Sule et al. [ 11 ] re ported that up to 
83% of ac ces sory scro tums are as so ci ated with per ineal lipo mas, and 
hy poth e sised that the ac ces sory labio scro tal fold, and hence ac ces sory 
scro tum, de vel ops be cause the lipoma, oth er wise de scribed as in ter - 
ven ing mesechy mal tis sue, dis rupts the con ti nu ity of the cau dally de - 
vel op ing labio scro tal swelling. Park et al. pos tu lated that the po si tion 
of the lipoma it self may be di rectly re lated to the type of scro tal ab - 
nor mal ity that the child de vel ops [ 21 ]. It has been noted that most ac - 
ces sory scro tums as so ci ated with a per ineal lipoma are not as so ci ated 
with other ab nor mal i ties [ 11 , 22 ]. In ter est ingly, one case of ac ces sory 
scro tum has been di ag nosed at the 32 week an te na tal ul tra sound scan 
[ 23 ]. 

In the ab sence of a per ineal lipoma, ac ces sory per ineal scro tums 
are usu ally as so ci ated with other anom alies [ 9 , 22 ]. Ac ces sory scrota 
have been re ported with anorec tal mal for ma tions such as im per fo rate 
anus [ 24 , 25 ], glan du lar hy pospa dias [ 26 ], VATER as so ci a tion [ 9 ], 
peno scro tal trans po si tion and pseu do diphal lia [ 27 ], retro cere bel lar 
arach noid cysts [ 28 ] and par tial ‘prune - belly’ syn drome [ 29 ]. One re - 
port of an as so ci ated Beck er's Ne vus, pre vi ously shown to con tain an - 
dro gen re cep tors in lev els sim i lar to gen i tal skin, sug gests that both 
ab nor mal i ties may have de vel oped due to an dro gen sen si tiv ity and 
stim u la tion [ 30 ]. We noted only 2 other re ported cases of ac ces sory 
scro tum be ing as so ci ated with a per ineal hamar toma as was pre sent 
in our case. 
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5 . Conclusion 

It is con cluded that a sin gle eti o log i cal fac tor may not be re spon si - 
ble for the gen e sis of ec topia. De fects in em bryo ge n e sis (ab nor mal mi - 
gra tion, in ter rup tion of de vel op ing labio scro tal folds), me chan i cal fac - 
tors, ge netic, ter ato genic, gu ber nac u lar, syn dromic as so ci a tion, are 
some pos tu lated hy pothe ses. 

Sin gle stage ro ta tional flap re con struc tion with or chi dopexy, is fea - 
si ble and should be con sid ered where the or tho topic scro tum on that 
side is hy poplas tic. It is a safe sin gle stage tech nique to achieve ex cel - 
lent cosme sis and hope fully func tion of the ec topic go nad. Col lab o ra - 
tion be tween pae di atric sur geons and plas tic sur geons in these rare 
cases is ad vis able. 
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