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Developmental abnormalities of the female sexual organs in 
Swedish cattle breeds and the importance of such abnormalities 
in causing reproductive disturbances have been the subject of 
comprehensive investigations in Sweden (Eriksson 1943; Lager
lOf & Boyd 1953; Lagerlof et al. 1958; Settergren & Galloway 
1965). Similar investigations have not been made in swine. The 
reasons for this may be the limited possibility of clinical diagnosis 
of abnormalities in the internal sexual organs of swine. Although 
the pig is a relatively fertile animal (Teige 1957), abnormalities 
of the sexual organs in swine will cause impaired fertility or 
sterility as evident from studies made in other countries (Wig
gins et al. 1950; Goethals 1951; Perry & Pommery 1956; Teige; 
Nalbandov 1964) and reviewed, e.g. by Roberts (1956). Develop
mental abnormalities of sexual organs in swine have been de
scribed (Holst 1949; Johanson & Rendel 1963), but no compre
hensive inves.tigation on the congenital malformations in female 
geniital organs has previously been carried out in Sweden. 

The present investigation was mainly conducted in order to 
fill this gap. 

MATERIAL AND METHODS 
Between March and August 1968 1,000 organs from female 

swine were collected at a slaughterhouse in the central part of 
Sweden. All organs were from nonparous swine wHh a body 
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Tab 1 e 1. Malformations in 1,000 reproductive organs of gilts and 
their presumed significance as . cause of sterility. 

Diagnosis Number Frequency Probable effect on fertility 

True hermaphroditism 
Cysts in mesosalpinx 
a) localized to 

infundibulum 

of cases 

3 

diameter L 10 mm 71 
" > 1-0 " 15 

b) other localization 54 

Cysts in oviduct wall 
(with pressure on lumen) 3 

Local diverticulari-
zation in oviduct 

Uterus unicornis 

Uterus didelphys and 
double vagina 

Segmental aplasia of 
uterine horn: 
a) unilateral 
b) bilateral 

Partial double horn 

Total duplication of: 
a) vagina and cervix 
b) vagina 

Partial duplication of: 
a) vagina and cervix 
b) cervix 
c) vagina (> 1 cm 
dorsoventral septum) 

Vagina blind at border 
of vestibulum vaginae 

Total 

14 

4 

1 

3 
1 

3 

1 
1 

3 
2 

41 

1 

221 

0.3 

7.1 
1.5 
5.4 

0.3 

1.4 

0.4 

0.1 

0.3 
0.1 

0.3 

0.1 
0.1 

0.3 
0.2 

4.1 

0.1 

22.1 % 

sterllity 

3 

3 
1 

1 

lowered 
fertility 

15 

3 

14 

4 

1 

8 (0.8 %) 37 (3.7 %) 

weight of 85-110 kg. The material comprises gilts which had 
not yet had any ovulation, hereafter called prepuberal gilts, and 
gilts which had had 1 or more ovulations, here called sexually 
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F i g u r e 1. Hermaphroditism. Description see the text. 

mature gilts. The organs were inspected and examined and 
abnormalities of the ovaries, bursae and oviducts, the uterus, 
cervix, vagina and vestibulum vaginae were recorded. The tubular 
reproductive organs were also cut open and examined for develop
mental abnormalities and other defects of the Miillerian duct and 
sinus urogeni.tal<is. The ovaries were separated along the attach
ment of the mesovarium and weighed. Occurrence and number 
of corpora lutea (C.L.) were recorded. The corpora lutea were 
cut and examined for cavirties (cystic C.L.). The occurrence of 
follicles of diameter more than 5 mm in ovaries was also re
corded. 
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RESULTS 

Developmental abnormalities 
The number and frequency of observed malformations in the 

present material are summarized in Tables 1 and 2. 

Hermaphroditism 
As is evident from Table 1, 3 of 1,000 examined gilts' organs 

were from hermaphrodites. Fig. 1 shows 1 of the hermaphrodites. 
The left gonad was an abnormally developed ovary (weight 2.0 g) 
and contained several large follicles of up to 7 mm size. The right 
gonad was made up of a testis (weight 47.0 g), the appearance 
of which resembled a cryptorchid testis, an epididymis (weight 
20.0 g), and a vessel plexus. The uterus was normally developed 
and partly filled with a yellowish transparent fluid. The vagina 
and the vestibulum vaginae were short and narrow, while the 
clitoris was greatly enlarged. Of the other 2 hermaphrodites 1 
had bilateral ovotestis and the other unilateral ovotestis (right) 
with a normal left ovary. The ovotestis was made up of an ovary 
with normal follicles and corpora lutea and of a testis, the size 
of a pigeon egg well separated firom the ovary tissue. The con
sistency of the testis was firm and the cut surface was some
what dry and of a brown-yellow colour. Histological investigation 
revealed total absence of spermatozoa in the seminiferous .tubules, 
which contained Sertoli cells and a well developed interstitial 
tissue with a number of cells similar to interstitial cells. The 
tubular parts of the reproductive organs were female and well 

Tab I e 2. Congenital defects in oviduct and infundibulum. 

Local Cysts in Cysts in Other 
diverti- oviduct wa 11 mesosalplnx local!-

cularlzation with pressure localized to zation 
in oviduct on lum<:n infundibulum, 
(3-10 mm (2-6mm diameter 
diameter) diameter) < 10mm > 10mm 

Unilaterally 
number 11 3 61 11 51 
Bilaterally 
number 3 10 4 3 

Total 14 3 71 15 54 
Frequency 1.4 % 0.3 o/o 7.1 o/c 1.5 o/o 5.4% 
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F i g u r e 2. Cysts in mesosalpinx, localized to infundibulum and 
its fimbria (bilaterally). 

developed except for the oviducts. Instead of 1real oviducts there 
was an approx. 10 cm long string of 2-3 mm thickness, with 
origin in the wall of the apex of the uterine horn. The string was 
canalized but ended blind just at an epidymal-like structure of 
10 cm length near the gonads. Histological examination of the 
strings revealed a structure similar to the endometrium. Thus 
the tubular string was probably a continuation of the uterine 
horn. 

Local developmental abnormalities 
Aplasia or hypoplasiia of the ovaries was not found. In 1 case, 

however, the difference of weight between the ovaries was so 
large that a hypoplasia was suspected. The weight of the right 
ovary was 1.0 g and of the left 5.0 g. In the left there were 8 
follicles, 8-10 mm in size, but no corpora lutea. The right ovary 
was formed like a kidney with a smooth surface. The external 
surface of the cortex revealed an approximately 3 mm thick zone 
containing several pinhead-sized whitish-yellow points. Histo
logical examination showed these points to be Graafian follicles. 

The number of cysts in the mesosalpinx and in the oviduct 
walls was high (Tables 1 and 2). Fifty-four cases (5.4 % ) of 
parovarian cysts without contact with oviduct or infundibulum 
were found, 3 .of which were bilateral (0.3 % ). In 3 cases the 
cystic structures were localized to the oviduct wall narrowing 
the lumen. In not less than 86 cases (14 bilateral) the cysts were 
present in the infundibulum or attached to the fimbriated end 
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Fig u r e . 3. Local diverticularization of oviduct wall, localized to 
proximal part of the oviduct. 

of the tube. In 15 of 86 cases the size of the cysts was more than 
10 mm in diameter. A case of bilateral cysts, present in infundi
bulum, is shown in Fig. 2. 

No ca'Se of local aplasia of the oviduct was observed. Diverti
cularization of the oviduct wall was found in 14 cases (1.4 % ), 
of which 3 with bilateral localization. In all cases there was com
munication between the relatively thin-walled diverticulum and 
the lumen of the oviduct. Usually the diverticula were P'resent in 
the proximal part of the oviduct towards the infundibulum. 
Except for 2 cases, with 2 and 3 successive diverticula respec
tively in the same oviduct wall, there was only 1 diverticulum in 
each oviduct. A diverticulum in the proximal part of the oviduct 
wall is shown in Fig. 3. 

Absence of 1 uterine horn (uterus unicornis) as well as the 
oviduct of the same side was observed in 4 cases (0.4 % ), in 2 
of which the right uterine horn and in 2, the left uterine horn 
was missing. A case of aplasia of the right uterine horn and 
oviduct of the same side is shown in Fig. 4. Uterus didelphys in 
combination with double vagina (Fig. 5) was found in 1 case. 

Four cases (0.4 % ) of segmental aplasia of the uterine horn 
were recorded. One of these was bilateral and 3 unilateral. Two 
of the unHateral cases were localized to the right horn. The 
aplasia included in all 4 cases a relatively short part of the 
uterine horn near the bifurcation. The uterine horn cranial to 
the aplasia was moderately distended by fluid. 
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F i g u r e 4. Uterus unicornis with absence of right horn and ovi
duct of the same side. 

Another type of malformation of the uterus was a partial 
doubling <>f 1 uterine horn. This malformation was observed in 
3 cases, 2 of which were localized to the left side. In all cases the 
double part of the horn began about 10 cm from the bifurcation 
and was 10- 15 cm long. The double horns were both of the 
same size. The lumina were slightly smaller than the lumen of 
the normal single part of the horn. Histologically the external 
muscle layer was common to the double horns. 

Incomplete fusion of the Miillerian ducts caused partial or 
total duplication of cervix and/or vagina (Table 1). Total dupli
cation of both cervix and vagina was observed in 1 case, while 
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Figure 5. Uterus didelphys with double vagina. Note that the sep
tum starts immediately in front of the urethral orifice (the arrow). 

a total duplication of the vagina alone was recorded once. Partial 
duplication of the cervix alone occurred in 2 organs. A dorso
ventral septum causing a partial duplication of the vagina oc
curred in 41 cases. The septa were more than 1 cm long and 
situated in the anterior vagina. Fig. 6 shows some cases of in
complete fusion of the Miillerian ducts with partial duplications 
localized to cervix-vagina. 

Other def eels of the sexual organs 
Hymeneal rests. In several organs, both from prepuberal and 

from sexually mature gilts, hymeneal rests in the form of sagittal 
cords were found. The thickness of the cords varied between 
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Figure 6. Partial duplication of (A) vagina, (B) vagina and cer
vix, and (C) total septum between vagina and vestibulum vaginae. 

1 and 6 mm (Table 3). Hymeneal constriction was observed in 
41 cases (4.1 % ), 6 of which were from sexually mature gilts 
(0.6 %). 

Hydrometra. Hydrometra (Fig. 7) was recorded in 33 cases 
(3.3 % ). Thirty-one of these were from prepuberal gilts. In all 
cases the uterine horns were filled with a clear yellowish viscous 
fluid and the uterine wall was very thin, probably due to the 
fluid accumulation. 

Cystic corpus luteum. In 34 out of a total of 202 examined 
organs (Table 4) the ovaries contained cystic corpora lutea, 
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F i g u re 7. Hydrometra in prepuberal gilt. Note the distension of 
the uterine horns. 

which were characterized by a central cavity filled with fluid. 
The number of cystic corpora lutea varied, hut as a rule there 
were 2-4 in each ovary. The largest diameter was 24 mm. The 
wall of the cystic corpus luteum was generally 2--3 mm thick. 

Some reproductive physiological data 
Table 4 shows the distribution of organs from prepuberal and 

sexually mature gilts. The Table records the follicle diameter. 
Table 5 shows the weight of the ovaries. As will be seen, the left 
ovary was significantly heavier than t·he right. The number of 
corpora lutea was higher in the left ovary than in the right. The 
difference was highly significant (Table 6). 

T a b I e 3. Occurrence of hymeneal rests in prepuberal and sexually 
mature gilts (1,000 organs). 

Papilla 
on site of 

hymeneal rest 
(pea-sized) 

Prepuberal 
Sexually mature 
Total 

10 
1 

11 

Connective tissue cord 
thickness (mm) 

1-2.9 

228 
50 

278 

3.0-5.9 

48 
22 
70 

6.0-9.9 

Semiconstricted 
passage vagina -

vestibulum 
vaginae 

35 
6 

41 
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T a b 1 e 4. Distribution of organs in main groups - prepuberal and 
sexually mature gilts - and grouping of prepuberal according to 
follicle diameter and of sexually mature according to occurrence of 

Prepuberal 

follicle diameter mm total 

< 5 fr< F < 10 > 10 
no. 

677 119 0 796 

cystic C. L. 

Sexually mature 

without cystic 
corpora lutea 

168 
(of which 5 
with 1 or more 
follicles > 
10 mm diam.) 

DISCUSSION 

with cystic 
corpora lutea 

34 
(as a rule 
2-4 in each 
ovary with 
up to 24 mm 
diameter) 

total 
no. 

202 

The material which was collected during the period March
August consists of reproductive organs from female swine not 
yet pregnant. The live body weight varied between 85 and 110 kg. 

The left ovary contained more corpora lutea than the right 
(Table 4). The left ovary was also heavier than the right in both 
sexually mature and prepuberal gilts (Table 5). Accordingly 
there are indications that the left ovary is more active than the 
right. This is in agreement with previously published investi
gations by among others Corner (1921), Goethals (1951) and 
Roberts (1956). The predominance of the left ovary as regards 
the number of corpora lutea is, however, according to Goethals, 
not reflected in a higher number of foetuses in the left horn. On 
the contrary the foetuses seem to be equally distributed in the 
2 horns, probably due to transuterine migration during early 
pregnancy. 

The total number of defects of the reproduclive organs 
(Table 1) was 22.1 % . Parovarian cysts were responsible for 
14 % .and partial duplication of the vagina for 4.1 % . The re
maining 4 % were general developmental abnormalities (0.3 % ) 
and local developmental defects of the MiilJerian ducts (3.7 % ). 
The frequency of abnormalities of the tubular system is in close 
agreement with that reported for ca:ttle breed·s in Sweden (Lager
/of et al. 1958; Settergren & Galloway 1965). A comparison be
tween the present and previously published results of malfor
mations of the genital tract (Wiggins et al. 1959; Goethals; Teige 
1957; Nalbandov 1964) shows that the frequency is about the 
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T a b 1 e 5. Mean weights (g) of right and left ovaries of prepuberal 
and sexually mature gilts. 

Prepuberal n 
x 
s 
t 

Sexually mature n 
x 
s 

Total n 
x 
s 
t 

Right ovary 

796 
2.48 
0.74 

202 
4.91 
2.09 

998 
2.97 
1.54 

6.95* * * 

3.23 * * * 

4. 78* * * 

Left ovary 

796 
2.74 
0.76 

202 
5.68 
2.67 

998 
3.33 
1.81 

same. However, the localization of defects, particularly as regards 
the tubular system, differs in some respects between the present 
material and that meilitioned above. For example Wiggins et al. 
and Nalbandov reported that defects localized to the oviduct were 
the most common cause of sterility in gilts. The abnormalities 
of the oviduct observed by these authors w'ere, however, mostly 
hydrosalpinx and pyosalpinx. In the present material such 
diseases of the oviduct were not observed. Apart from the diverti
cularization there was no local developmental abnormality of 
the oviduct. 

Abnormalities wi1th potential influence on fertility (Table 1) 

were recorded in 4.5 % of all examined organs, of which 0.8 % 
were presumed to cause permanent sterility and 3.7 % impaired 
fertility in the form of reduced size of litters. 

The frequency of hermaphroditism was 0.3 %, which is in 
accordance with the figures given by Johansson & Rendel (1963) 
for Swedish swine breeds. One of the cases in the present investi-

Tab 1 e 6. Comparison of number of corpora lutea (C.L.) in right 
and left ovaries. Total number of animals 202. 

Number of corpora lutea mean 
s 
t 

Right ovary 

5.4 
2.0 

4.50* * * 

Left ovary 

6.3 
2.1 
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gation showed such changes of the external genitalia that a 
clinical diagnosis would have been possible. 

Large numbers of parovarian cysts were recorded. Wiggins 
et al. are of the opinion that parovarian cysts do not impair 
fertility. In our opinion, however, it is very probable that cysts 
localized to the infundibulum or its fimbria impair the funotion 
of the infundibulum during ovulation. We assume that cysts 
with a diameter of more than 10 mm may cause reduced fertility 
(Table 1). Cysts localized to the wall of the oviduot may be a 
fertility-reducing factor, as also may the oviduct diverticula. 
These diverticula situated in the proximal third of the oviduct 
and in communication with its lumen have apparenNy not been 
described previously. Segmental aplasia of one uterine horn cau
ses complete sterirlity according to Nalbandov. It seems that the 
distended occluded horn influences the endometrium in the oppo
site normal uterine horn so as to make egg implantation impos
sible. The mechanism for this effect is not well established. 
Experimental investigations in swine in which part of one uterine 
horn has been surgically removed have, however, confirrmed that 
this effect exists (cf. Ginther 1967). The hypothesis is that the 
effect is exerted via the ovaries. Consequently there exis,ts a local 
utero-ovarian relationship. The same phenomenon has on the 
other hand not been observed in other multiparous animals 
(cf. Ginther). 

The frequency of uterus unicornis was 0.4 % . The occurrence 
of this abnormality has been reported by, among others, Wig
gins et al., who found a frequency of 0.3 % in a slaughterhouse 
material, and by Teige, who reported a frequency of 0.15 % in 
gHts. According to Nalbandov the defect will not influence preg
nancy in the normal uterine horn, but the s,ize of litter is reduced. 
Partial doubling of 1 of the uterine horns, in the present material 
observed in 3 cases, has previously been described by several 
investigators, inter alia Wiggins et al., Teige, and Dhindsa & 
Dziuk (1967). Dhindsa & Dziuk found 5 cases among 500 exa
mined organs from gilts. Normal pregnancy was recorded in 3 
of these cases. The defect may have an obstetrical interest by 
causing complications at parturition (Teige). 

The abnormalities localized to the cervix and vagina con
sisted mainly of vertical septa of varying length, most of which 
were situated in the ant1erior vagina. Most probably these defects 
have no deleterious influence on fertility, but in extreme cases 
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with extensive duplication they may cause mating difficulties 
or make the insemination difficult. Complete persisrtence of 
hymen was not observed in the present material. On the other 
hand hymeneal rests of varying thickness occurred (Table 3) as 
well as hymeneal constriction. Both conditions may cause par
turition difficulties ( Teige). 

Hydrometra, which was fairly common in the present mate
rial, has previously been reported by others (Goethals, and 
Teige). Goethals considers it to be a prepuberal condition, while 
Teige reports that hydrometra also occurs in sexually mature 
gilits. In the present material only 2 cases were from s.exually 
mature gilts. It is, however, impossible at p1resent to decide 
whether the condition has any influence on fertility. In cows 
hydrometra occurs in connection with cystic ovaries (Roberts). 
In sheep Gustafsson & Holmberg (1966) described 2 cases of 
hydrometra. The ovaries were normal and there was no ana
tomical defect in the tubular system. A functional stenosis in 
the cervix was considered to be a possible cause of the condi.tion. 

The significance of the high frequency of cystic corpora lutea 
is difficult to evaluate. In cattle Hammond (1927) considers them 
to have no importance for fertility, while Asdell et al. (1949) 
hold an opposite opinion. Later authors, such as McEntee & Jubb 
(1957) and McEntee (1958), have reported that cystic corpora 
lutea cause irregularity of the sexual cycle of the cow. Hansel 
(1964) found a lower progesterone concentration in cystic than 
in normal corpora lutea from heifers. The importance of cystic 
corpora lutea in swine is not known, but the present authors 
have observed the condition in organs both from pregnant sows 
and from gilts (Einarsson & Gustafsson 1969). 
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SUMMARY 
One thousand reproductive organs from gilts were collected 

during the period March-August at a sJaughterhouse in central Swe
den. The organs were inspected in respect of congenital defects and 
certain reproductive physiological data. The resuJts are recorded in 
Tables 1-6. Figs. 1-7 show some types of malformations. 

The total frequency of malformations was 22.1 %, of which 14 o/o 
cysts in mesosalpinx and 4.1 % partial duplication of the vagina. The 
remainder consisted of general deveJopmental defects and of local 
defects in the tubular genital tract. Malformations with presumed 
effect on fertility were found in 4.5 % of all organs examined, of 
which 0.8 o/o presumabJy caused permanent sterility and 3.7 % lowered 
fertility (small litters). 

Hydrometra was found in 33 cases, 2 of which in sexually mature 
gilts. 

The left ovary contained more corpora lutea than the right, and 
the mean weight of the left ovary was greater than that of the right, 
both in sexually mature and prepuberal gilts. Of 2r()2 sexually mature 
gilts examined 16.9 % had cystic corpora lutea in their ovaries as a 
rule 2-4 in each ovary. 

SAMMANFATTNING 
Misbildningar i de honliga konsorganen hos svin. 

En post mortem undersokning av 1000 konsorgan fran gyltor. 
Ettusen konsorgan fran gyltor insamlades under tiden mars

augusti vid ett slakteri i mellansverige. Konsorganen undersoktes med 
avseende pa medfOdda defekter samt vissa sexualfysiologiska data. 
ResuJtaten finns redovisade i Tabellerna 1-6. Figurerna 1-7 visar 
nagra typer av missbildningar. 

TotaJt fOrekom en missbildningsfrekvens pa 22,1 %, dar cysta
bildningar i mesosalpinx svarade fOr 14 %, och partiella tudelningar 
av vagina fOr 4,1 %. ovriga utgjordes dels av allmanna utvecklings
defekter dels av lokala defekter lokaliserade till de tubuliira delarna 
av konsorganen. Missbildningar med fOrmodad inverkan pa fertiliteten 
fOrekom i 4,5 % av samtliga undersokta organ, varav 0,8 % fOrmo
dades ge permanent sterilitet och 3,7 % sankt fruktsamhet (sma 
kullar). 

Hydrometra patraffades i 33 fall varav 2 hos konsmogrta gyltor 
och ovriga hos icke konsmogna gyltor. . 

Vanster aggstock inneholl fler gula kroppar an hoger aggstock 
och medelvikten for vanster iiggstock var hogre an fOr hoger liggstock 
bade hos konsmogna och icke konsmogna gyltor. Av 2-02 undersokta 
konsmogna gyltor hade 16,9 % cystosa gula kroppar i sina liggstockar, 
som regel 2-4 i vardera liggstocken. 

(Received No11ember 22, 1969). 




