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the perinatal pig: Comparison of five mortality groups with unaffected pig. Acta vet. 
scand. 1987, 28, 105-116. - The results of a histological examination of organs 
obtained from 5 clinically and morphologically identified and described mortality 
groups of pigs dying during the perinatal period h of age) were compared 
with the results obtained from the same examination of unaffected, apparently nor­
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of a specific organ characteristic. The results for each organ characteristic 
were analysed statistically. 
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Introduction 
Losses during the perinatal period are re­
sponsible for a great proportion of the total 
preweaning mortality in most sow herds. 
T hese losses may vary considerably from 
herd to herd, and usually have noninfectious 
causes (Nielsen et al. 1976, Svendsen et al. 
1986). 
A mong these losses, several perinatal "mor­
tality groups" may clinically and morpho­
logically be identified: stillborn intra partum 
pigs, weak and/ or undersized pigs, splayleg 
pigs, splayleg and weak (splayweak) pigs, 
and traumatized pigs. The mortality groups 
do not always represent specific disease enti­
ties in the classical sense and the underlying 
cause(s) may vary within the group (Bille et 

al. 1974, Randall 1978, Svendsen 1982, 
Svendsen et al. 1986). 
In a previous paper (Bjorklund et al. 1986), 
the frequency of some histomorphologically 
detectable organ characteristics from new­
born, 0.4-60 h old unaffected pigs were pre­
sented together with a brief description of 
the litter factors influencing these observa­
tions. In the present paper, the frequency of 
the same organ characteristics in p igs of the 
same age that are classified as belonging to 
one of the mortality groups are compared to 
those of the unaffected pigs. This study was 
part of a larger project investigating the 
problems of perinatal mortality in pigs from 
the behavioural, managemental, pathologi­
cal, biochemical, and physiological aspects 
and the methods of reducing these losses. 
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Materials and methods 
All animal material was collected over the 
period 1978-1983, and was obtained from a 
herd of 90 pure breed Swedish Landrace 
sows. Housing, feeding, management and 
handling of animals in this herd has been de­
scribed previously (Jeppsson et al. 1980, 
Bengtsson et al. 1983). 
The occurrence and characteristics of the 
perinatal mortality losses (presented as 
groups) in the herd over the period 
1977-1981 , and the herd and litter factors 
influencing these losses, are shown in Table 
l. A total of 183 pigs, 0-60 h of age (Svend­
sen 1982, Bjorklund et al. 1987) were col­
lected at random for organ weight and histo­
morphological studies (Table 2). The pigs 
were obtained from sows that had a normal 
pregnancy and farrowing, during the course 
of other studies covering farrowing and the 
perinatal period (0-3 days after birth). Ap­
proximately SO% of the pigs in the morta­
lity groups, and all the unaffected pigs were 
sacrificed by bleeding from the axillary vein. 
All pigs were placed at + 4·c immediately 
after death, and post mortem examinations 
and organ weight determinations were car­
ried out within 6 h of death. For euthanized 
pigs, these procedures were carried out im­
mediately. The definition, description and 
specific post mortem observations for each 
mortality group (where applicable) are given 
below. 
Unaffected group: contained apparently 
normal, vigourous pigs (Randall 1971 , De 
Roth & Downie 1976) which attempted to 
stand within 20 s, and had teat contact 
within IO min of birth. They were sacrificed 
at various times from 0.4--60 h after birth. 
Of the 28 pigs in this group, 23 had suckled 
(Bjorklund et al. 1987). 
Stillborn intra partum (i.p.) group: 
contained those pigs which died during the 
birth process or immediately after. Many of 
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the pigs had a detectable navel cord pulse at 
birth but they neither breathed successfully 
nor attempted to stand. 
At post mortem, it was observed that many 
stillborn i.p. were still partly wrapped in the 
fetal membranes and several pigs were born 
with ruptured umbilical cords. A few of the 
cords were oedematous or contained haema­
tomas. The organs appeared fresh and some­
times large amounts of a yellowish, serous 
liquid were seen in the thoracic and abdo­
minal cavities. The lungs were usually ate­
lectatic, or displayed partial atelectasis. Am­
niotic fluid mixed with meconium was al­
ways observed in the stomach, and often 
meconium was found in the larynx and tra­
chea. 
Weak group: contained pigs which at birth 
were judged to be unable to survive under 
standard husbandry conditions because they 
were too weak and/ or too small. Guidelines 
for the diagnosis comprised one or more of 
the following: a birth weight below 900 g 
(mean herd birth weight is 1,500 g); a time 
lapse of more than 20 m between birth and 
the first teat contact; an apparent inability to 
obtain or maintain a suckle, even when 
helped. Undersized but otherwise apparently 
normal pigs, and pigs which displayed signs 
of splayleg or other locomotor disorders 
after birth were not included in this group. 
The weak born pigs often had difficulty in 
orientation and sensing their environment 
with respect to such items as the location 
and movements of the sow, and the position 
of the heat lamp in the creep area. Difficul­
ties with locomotion appeared as they be­
came progressively weaker. 
The post mortem findings in the weak pigs 
were in general non-specific, and to some 
extent resembled the findings for the still­
born i.p. group. A few of these pigs were still 
partly wrapped in their fetal membranes, 
and occasionally a short, oedematous umbi-
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Table 1. Characteristics of the perinatal mortality groups in the herd, and herd and litter factors in­
fluencing these losses. 702 litters. 

No. pigs- born 7 ,729 
- livebom 7,171 

Morbidity(%) 
Mortality (%) 
Sex distribution (%) 
males: females 

-livebom 
-died 

Mean weight (kg) 
- birth 
- death (0-48 h) 

Time from birth to first teat 
contact (min)4 
Factors affecting morbidity 
and mortality 
- litter size 
-boar 
-sow parity 
- gestation length 
- length of farrowing 

Unaffected 

52:48 

1.6 

8.7 

- diseases of farrowing (MMA) 
- housing - dry sows 

- farrowing sows 

' See Svendsen & Bengtsson (1982b). 
2 See Svendsen & Bengtsson ( 1984). 
3 See Svendsen & Bengtsson ( I 982a) 

Stillbom 

3.62 

57:43 

1.3 

nsS 

ns 
ns 
•• 

ns 
ns 

Weak 

5.31 
2.8 

54:46 

0.9 

58.4 

••• 
ns 
••• 
ns6 
ns6 

ns 
ns 

Splayleg 

6.31 
1.9 

69:31 

1.4 

8.6 

ns 
••• 
ns 
• 
ns6 

ns 
ns 

Splayweak 

1.5' 
1.4 

55:45 

1.1 

160.0 

• 
ns 
ns 
ns6 
ns6 

ns 
ns 

Trauma 

5.23 

58:42 

1.4 

8.2 

• •• 

••• 

ns 

••• 

4 Data obtained from behaviour studies for 40 litters, for all groups. 
s ••• = P < 0.001,**=P < 0.01 , * = P < 0.05, ns=not significant. 
6 Was not included in the final statistical model. 

Table taken from Svendsen et al. (1986). 

lical cord was observed. Although most of 
the pigs had starved, they all displayed a 
moist musculature. Areas of atelectasis in 
the lungs were seen in some cases, and con­
gested lungs and kidneys were common ob­
servations. Oedematous lungs were occas­
ionally noted. 
Splayleg group: contained pigs which 
showed signs of splayleg (congenital myo­
fibrillar hypoplasia) (Thurley et al. 1967), 

about 3-8 h after birth. The syndrome ap­
peared most severe within 24-36 h after 
birth. Usually, only the hindlegs were af­
fected; when the piglet attempted to stand, 
the hindlegs extended sideways. Typically, 
the hindlegs were bilaterally and equally 
extended but, in some cases, both hindlegs 
extended to one side, or one leg extended 
backwards. Less severely affected pigs were 
able to stand unsteadily with the hindlegs 

Acta vet. scand. vol. 28 no. I • 1987 



108 N.- E. Bjorklund et al. 

Table 2. Characteristics of the perinatal mortality groups which were included in this investigation. 

U naffected Stillborn 

No. pigs 28 25 
No. litters 22 14 
Mean age, hours 20.3±21.9 0 
Mean gestation length, 
days, 115.0±1.6 114.3±3.1 
Litter size, mean ± s.d. 
-No. born 10.1 ± 4.5 11.9±3.5 
- No. livebom 9.6 ±4.1 9.7±4.l 
% not starved 76 
Sex distribution(%) 
males: females 68:32 68:32 

straddled. Often the splayleg pig attempted 
to place as much of its weight as possible on 
the forelegs when standing. Although these 
pigs had difficulty moving, they were judged 
to be vital and they were still strong enough 
to compete for a teat and obtain a suckle. 
Under normal husbandry conditions, and 
with taping of the hindlegs together to pro­
vide support, most splayleg pigs would even­
tually recover if they could avoid being trau­
matized by the sow. 
At post mortem, the splayleg pigs appeared 
normal, except for displaying a typical pat­
tern of usually bilateral abrasions and inju­
ries on the accessory digits, the hocks, the 
pelvis and the tail. Subcutaneous oedema 
was generally observed along the hind leg. 
Splayweak group: contained splayleg pigs 
that also displayed signs of weakness as de­
scribed above; they did not have to be un­
derweight, but did have a "confused" apa­
thetic behaviour. These animals were gener­
ally unable to obtain or maintain a suckle 
even when helped, and rapidly became 
weaker than would be expected due to star­
vation alone. 
Usually, these animals had both the forelegs 
and hindlegs extended to the sides, and the 
legs were bilaterally and equally affected. 
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Weak Splayleg Splaywcak Trauma 

51 20 44 15 
40 19 30 14 
18.4± 18.4 24.8 ± 28.6 34.4 ± 21.5 7.6±8.7 

114.3 ±2.2 114.1±1.9 114.8±2.2 115.3 ± 1.6 

13.2±2.6 12.3 ± 3.1 14.0±3.1 11.7±3.4 
11.8 ± 3.1 11.6±3.1 12.9±3.1 11.2 ± 3.8 
26 53 14 75 

52:48 70:30 61:39 73:27 

The condition of the pig rapidly deteriora­
ted. The recumbent pig frequently lay with 
the hindlegs extended along the body, and 
the forelegs spread sideways. The signs of 
weakness in these pigs were somewhat simi­
lar to those displayed by the "older" group 
of weak pigs, and unless the pigs were kept 
under constant observation after birth it 
could be very difficult to distinguish between 
the two groups. Most of these pigs, if not 
traumatized by the sow, died within h 
after birth, even if they had been fed peror­
ally. At post mortem, moist musculature 
was also a standard observation in the pigs 
of the splayweak group, where a typical pat­
tern of injuries and abrasions could be seen 
on the accessory digits, the hocks, the ster­
num, the axillar and the mandible. In addi­
tion, these pigs often displayed more promi­
nent symptoms of starvation than would be 
expected in "normal" starved pigs of the 
same age. 
Trauma group: contained pigs which 
were overlain or crushed by the sow within 
the fir.st 60 h after birth. Trauma was the 
primary cause of death, and was not se­
condary to an obviously predisposing factor· 
such as weakness, splayleg, or infectious 
diseases. 
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At post mortem, the stomach of the trauma 
pigs was often filled with unclotted colo­
strum. Otherwise, the post mortem findings 
depended upon the type of injuries present. 
In some established causes of traumatization 
by the sow, no lesions could be seen at post 
mortem. However, several of the pigs that 
died due to traumatic injuries showed exsan­
guination to the serous cavities. Liver rup­
ture frequently occurred, whereas rupture of 
the spleen was rarely seen. Multiple rib frac­
tures combined with perforation of the lungs 
and haemothorax were observed in a few ca­
ses. 
Many pigs appeared to die because of chok­
ing, appearing slightly cyanotic, with the 
head and neck areas or the hindquarters 
congested and oedematous, and intramuscu­
lar haemorrhages frequently present. The 
lungs were usually oedematous, and pete­
chial haemorrhages in the upper part of the 
respiratory tract were sometimes observed. 
Occasionally, fibrin threads were noted in 
the abdomen, and in a few cases small pete­
chial bleedings in the kidneys were also 
found. In order to be included in the mate­
rial for this study, the nature of the injuries 
sustained had to be such that none of the or­
gans had obviously been affected by trauma­
tization. 

Histomorphological examination 
and statistical analysis 
The brain, lungs, heart, kidneys, pancreas, 
spleen, thymus, thyroid, and adrenals were 
weighed (Svendsen 1982), fixed in neutral 
formalin or in absolute alcohol, and studied 
for histology as previously described (Bjork­
lund et al. 1987). The main staining me­
thods for paraffin embedded sections were 
haematoxylineosin (HE), van Gieson, and 
PAS before and after diastase treatment, and 
for frozen sections were scarlet red and Oil­
red-0. 

The histological changes were judged ac­
cording to a scale of 1-4, where 1 = none or 
insignificant, and 4 = a high degree of the 
specific organ characteristic (Bjorklund et al. 
1987). These organ characteristic were ana­
lysed and compared using statistical pro­
grams from the BMDP-Biomedical Com­
puter Programs (Dixon & Brown 1983), ac­
cording to the models previosly described 
(Svendsen 1982, Bjorklund et al. 1987). 

Results and discussion 
The organ characteristics and their descrip­
tion for the unaffected group of pigs have 
been presented previously (Bjorklund et al. 
1987). Upon comparison of these results 
with those for the mortality groups, it was 
noted that certain characteristics were com­
mon to all groups, and occurred at nearly 
the same frequency. These included: 
- the amount of haematopoietic nodules in 

liver, spleen (with the exception of the 
splayweak group), and thymus; 

- the amount of large vacuolated epithelial 
cells in the liver, bronchioli, and kidney 
tubules; 

- the presence of oedema in the medulla of 
the kidney; 

- the number of Hassall's corpuscles in the 
thymus; 

- the presence of an immature outer 
nephrogenic zone of varying width in the 
kidneys; 

- the presence of few layers of cells around 
the arteries in the white pulp of the 
spleen; 

- the same variation in the appearance of 
the gland formation in the exocrine 
pancreas; 

- no differences in the heart characteristics 
between the different mortality groups 
were noted. 

Those organ characteristics which differed 
between the unaffected and the mortality 
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groups are presented in Table 3 .. The brain 
is under special study and the observations 
will be presented at a later date. The results 
and discussion for each mortality group are 
presented in the following: 

Stillborn i.p. group 
This group is the best defined mortality 
group and, at the same time, the one most 
difTerent from the unaffected group. Many 
difTerences in the organ characteristics of 
this group were more apparent (Table 3). 
For example, the irregularities in the histo­
logical picture of the liver lobules (Fig. I), 
developmental disturbances in the kidneys 
(Figs. 3-5), the increase in colloid free fol­
licles in the thyroid (Fig. 2), and the various 
circulatory disturbances in the different or­
gans, such as hyperemia. 
According to many previous investigations, 
i.e. (Randall & Penny l 96 7, 1968), hypoxia 
during the birth process appears to be asso­
ciated with intrapartum losses. The increase 
in circulatory disturbances appearing as: hy­
peraemia and oedema in the lungs, hyper­
aemia in the liver and kidneys, and petechial 
bleedings in the kidney cortex (Table 3), 
may have been due to the stress of hypoxia 
superimposed upon the stress of birth. These 
types of changes have previously been de­
scribed by Glastonbury ( 1977). High serum 
glucose levels are also a feature of asphyxia­
tion (Randall 1979, Svendsen et al. 1986), 
and the low amount of liver glycogen histo­
logically detected in this group may be due 
to either the glycogenolytic release of glu­
cose in response to asphyxiation, or to poor 
storage ability, or to both. 
However, other differences were also found 
between this group and the unafTected group 
which are not as easy to interpret (Table 3). 
These observations included the lower 
amount of lipids detected in the liver cells; 
more irregularities in the histological picture 
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of the liver lobes; more developmental dis­
turbances in the kidneys; and some difTer­
ences in the appearance of the thyroid. 
Taken together with the low body weight of 
many intrapartum dead pigs, these may in­
dicate that there has been a disturbance in 
the fetal growth pattern, supporting the sug­
gestion by Svendsen ( 1982) that the hypoxia 
syndrome in some cases may be "super­
imposed upon a prior disease or abnorm­
ality of the afTected individuals, rendering 
them incapable of making a successful tran­
sition to extra uterine life". 
Other differences observed between the still­
born i.p. group and the unaffected group 
may be related to some type of prolonged 
intrauterine stress. The adrenals of the still­
born i.p. group are significantly heavier than 
those of unaffected littermates (Svendsen 
1982), and it was observed that less lipids 
were present in this organ (Table 3). These 
observations may indicate that there has 
been an increased corticosteroid production 
and release over an extended period of time, 
which also may account for the observation 
of fewer Malpighian follicles in the splenic 
white pulp, the greater amount of cortical 
atrophy in the thymus of this group, and the 
low birth weight. On the other hand, at 
birth, many intrapartum dead pigs have 
significantly lower cortisol levels than the 
unafTected littermates (Svendsen et al. 1986). 
This would indicate that their capacity for 
mounting an adequate endocrine response is 
exhausted by the time birth is reached, and 
they are incapable of playing the part in the 
birth process dictated by high cortisol levels. 
A practical observation in support of this 
hypothesis is that stillborn i.p. pigs take a 
significantly longer time to be born than 
unaffected littermates (Svendsen et al. 1984 ). 
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Table 3. Histomorphological observations of organs according to mortality group; comparison with 
those of the unaffected group. 

Organ characteristics % pigs in monality group with a high degree of specific organ characteristics1 

Unaffected Stillborn Weak Splayleg Splayweak Trauma 

Lungs 
Bronchiolar contraction 22 40 16* 10 11••• 8+ 
Atelectasis 52 77••• 53 27+ 26* 43 
Hyperemia 7 62*** 21 ••• 15 29*** 19+ 
Edema 14 64*** 27••• Q+ 12 21• 
Liver 
Glycogen in cells 43 21••• 33 34 13•• 35 
Lipids in cells 61 24••• 34•• 37• 8*** 54 
Hyperemia 22 62*** 37•• 14 44• 39• 
Dilatation of sinusoids with 
irregular arrangements of 
liver plates 17 52••• 28+ 4 28+ 26* 
Connective tissue in portal 
spaces 11 12 18 4Q+ 32* 0 
Kidneys 
Hyperemia and bleeding in 
the cortex 22 67*** 7 15 8 31 
Medullary hyperemia 18 75••• 39•• 9 38* 30 
Degenerative changes in 
convoluted tubules 4 36** 15+ 27 20 25• 
Spleen 
No. Malpighian corpuscles 4.71 1.so••• 3.69 4.44 4.41 2.50••• 
Extramedullary hematopoiesis 48 44 50 35 24* 59 
Thymus 
Atrophy of the cortex 28 so•• 30 JS+ 36 25* 
lnterlobulary edema 12 IS 18** II 28** 34 
Pancreas 
Islets of Langerhans 27 34 56* 28 48+ 35 
Clusters of pycnotic nuclei 
in exocrine gland 46 37 26** 44 29+ 62 
Thyroid 
Vacuoles in follical colloids 68 3 I•• 7S 7S 7S 40* 
lnterfollicular clustering 
of epithelial cells SS 44 30* 30•• 44 33• 
Colloid free follicles 25 73••• 21 16 29 34• 
Adrenals 
Lipids in cortex 40 2Q+ 24 35 20+ 40 

1 A high degree of the specific organ characteristic= 3 or 4, according to a scale of 1-4, where I =none or 
insignificant; mean scores of each organ characteristic adjusted for the linear effects of body weight, age, 
gestation length and litter size, and the percentage adjusted according to the changes in the respective 
mean scores. Significance levels obtained by covariance analysis, ••• = P < 0.00 I, •• = P < 0.0 I, 
• = P < 0.0S, + = P < 0. I 0. Data obtained by a study of 183 pigs. 
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Weak and sp/ayweak groups 
These groups had, in comparison to the 
unaffected group, histomorphological pic­
tures showing many similarities to those of 
the stillborn i.p. (Table 3). There were more 
circulatory disturbances in the lungs, such as 
hyperaemia, with the lungs of the weak 
group also showing a greater amount of 
oedema; more hyperaemia in the liver; more 
medullary hyperaemia in the kidneys; and 
more interlobulary oedema in the thymus, 
than the unaffected group. The liver cells 
had fewer histologically detectable lipids, 
with those of the splayweak group also 
having less glycogen. Both groups showed 
more irregularities in the construction of the 
liver lobules and more anomalies in the de­
velopment of the kidneys convoluted tubules 
although only those of the weak group ap­
proached statistical significance. The weak 
and the splayweak groups also showed a ten­
dency to have less lipids in the adrenals. 
All these observations may indicate that 
many weakborn and splayweak pigs have 
been exposed to periods of intrauterine hy­
poxia, and that there are some similarities in 
the circumstances leading to the appearance 
of stillborn i.p. weak and splayweak piglets. 
However, the origin of the other differences 
noted in the weak and splayweak groups, 
such as an increase in the number of islets of 
Langerhans in the endocrine pancreas and 
fewer atrophic acinar cells with pycnotic 
nuclei in the exocrine pancreas; less extra­
medullary haematopietic cells in the spleen 
of the splayweak group and less interfollicu­
lar tissue in the thyroid of the weak group, 
remain to be explained. 

Splayleg group 
The phenomenon of splayleg in piglets has 
been the subject of many investigations. In 
most cases, interest has been centered on 
studies of the muscles (Ward 1978a, b) but 
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none of these studies have given an accept­
able explanation for the appearance of 
splayleg in certain pigs. 
Svendsen (1982) found that the splayleg 
group had a significantly higher brain ratio 
(cerebellum: whole brain organ weight ratio) 
than did the unaffected group. In addition, 
the weights of the thymus were significantly 
lighter. Several observations from this histo­
morphological investigation (Table 3), such 
as less atelectasis in the lungs; less histo­
morphologically detectable lipids and more 
connective tissue in the portal spaces of the 
liver; fewer cases of thymic cortex atrophy; 
than the unaffected group, also indicated 
that splayleg is not just a local phenomenon 
in the pig. 
Tucek et al. ( 1985) suggested that splay leg is 
a type of glucocorticoid myopathy occurring 
due to during pregnancy and a he­
reditary susceptibility to stress-provoking 
factors or increased sensitivity to glucocor­
ticoid hormones. However, the results of 
Svendsen (1982) and Coussement (Cousse­
ment et al. I 984, Ducatelle et al. I 984) dis­
agreed with this hypothesis, and our present 
results indicated that the brain and the thy­
mus should be target organs for further stu­
dies of this syndrome. 
These results and those of the organ weight 
study (Svendsen 1982) showed that there is 
some relationship between the splayleg and 
splayweak groups. They were the only 
groups that had less atelectasis in the lungs 
and more connective tissue in the liver than 
the unaffected group. Only these two groups 
had significantly lower thymus weights than 
the unaffected group (Svendsen 1982); at 
least for the splayleg pigs, cortical atrophy 
did not appear to be the cause of the lower 
weights since it was present in only a few of 
these pigs (Table 3). However, these findings 
still remain to be interpreted. 
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Figure 1. Liver section from a stillborn intra partum pig showing dilated sinusoids with rup­
tured walls, bleedings, and irregular arrangement of the liver plates. Hematoxylin and eosin stain. 
Original magnification 250 x. 
Figure 2. Thyroid of stillborn intra partum pig showing areas with many colloid free follicles. 
PAS stain. Original magnificatiom 250 x. 



Figures 3, 4 and 5. Kidney of a stillborn intra partum pig, showing degenerative changes in the 
convoluted tubules. Cystic dilatations (arrow, Fig. 3), hyalin drop degeneration (arrow Fig. 4) and 
vacuolar degeneration (arrow, Fig. 5). Hematoxylin and eosin stain (Figs. 3, 4), PAS stain (Fig. 5). 
Original magnification 100 x (Fig. 3), 250 x (Fig. 4), 630 x (Fig. 5). 
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Trauma group 
The trauma group in this investigation con­
sisted of apparently normal vigorous pigs 
that died because the sow injured them in 
some manner. However, the histomorpholo­
gical examination showed some differences 
between the organ characteristics of this 
group and the unaffected group. The pre­
sence of hyperaemia in the lungs and the 
liver may be explained as a consequence of a 
shock phenomenon due to the trauma. 
However, other differences were observed, 
such as a decrease in the amount of bronchi­
olar contractility, abnormalities in the appe­
arance of the kidney tubular tissue, a de­
crease in the number of Malpighian follicles 
in the spleen and the amount of thyroid fol­
licles with vacuolated collod. With conside­
ration to the observations that the male 
trauma pigs have significantly heavier thyro­
ids than the male unaffected pigs, and the fe­
males a lower brain ratio than the female 
unaffected pigs (Svendsen 1982), the suspi­
cion arises that many of the pigs in this 
group are not as "normal" as the clinical 
appearance indicated. 

Other histomorphological observations 
among the mortality groups 
Table 3 only contains those observations 
that were made in both the unaffected 
groups and the mortality groups. However, 
some changes were seen among individual 
members of the mortality groups which 
should be mentioned. These changes were 
especially noted in the lungs. Sometimes, a 
PAS-positive (proteinaceous) oedema was 
observed in the alveoli, and occassionally 
hyaline membrane was seen. A purulent 
broncho-pneumonia was noted in one weak 
pig. The term "atelectasis", as used in the 
text, is a collective name for all the situa­
tions where the alveoli are compressed in 
some part of the lungs. A form commonly 

seen in this material was a total (as seen in 
some stillborn i.p. pigs) or remaining part of 
a fetal atelectasis (atelectasis neonatorum). 
In some cases, pulmonary collapse with in­
creased cellular density, resembling a pul­
monary abnormality recently described in 
newborn lambs (Richardson 1984), was ob­
served. However, no histomorphological 
picture resembling that seen in the respira­
tory distress syndrome described in prema­
ture children, foals, lambs and in Barker's 
syndrome in pigs ( Wrathall et al. 1977), was 
found in this material. 

Conclusions 
This histomorphological investigation of 
piglets was carried out by a single person 
who evaluated the individual cases without 
previous knowledge of the mortality group. 
The study is far from complete, and only 
gives a rather rough outline of some differ­
ences observed between unaffected piglets 
and piglets belonging to some common mor­
tality groups. Some of the observations in 
the lungs, liver, kidneys, lymph-forming or­
gans and endocrine glands ought to be fur­
ther examined to provide a better under­
standing of the nature of the various obser­
vations, and to give a better appreciation of 
the relationship between them. 
However, this study and the organ weight 
analysis made on the same material (Svend­
sen 1982) provides additional information 
on the problem of perinatal mortality in 
pigs. It is important to note that multivariate 
statistical analysis enabled comparison of 
the different groups. 
Finally, it should be emphasized that the 
mortality groups are not homogenous enti­
ties, but represent a collection of animals 
having certain characteristics, as established 
by clinical observation or by post mortem, 
in common. As a result, certain of these 
groups,especially those of the stillborn intra 
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partum pigs and the traumatized pigs, will 
in all likehood contain normal "unaffected" 
pigs which died due to "misadventure" -
being in the wrong place at the wrong time. 
The method of analysis used in our studies, 
relies upon the comparison of a mean for 
each group. For these groups, it would per­
haps be of benefit for the understanding of 
the etiology of the deaths to examine the 
pattern of characteristics for the individual 
pigs, and then compare the groups. But that 
apart from the results and discussion the fol­
lowing conclusions were made: 
I. For the stillborn intra partum pigs, some 
of the observations may have been due to 
hypoxia. Other differences indicated that 
there has been a certain amount of disturb­
ance in the fetal growth pattern. Some find­
ings have been discussed as an expression of 
a stress syndrome. 
2. The observations for the weak and the 
splayleg pigs had much in common with 
those of the stillborn intra partum pigs. 
3. The splayleg pigs had some differences 
which indicated that the splayleg pigs have 
more problems than that of poor posture. 
4. There is a relationship between the 
splayleg and the splayweak groups, since 
certain of the differences from the unaffected 
group were only found in these two groups. 
5. The trauma group, which consisted of 
apparently normal, vigorous pigs that died 
because the sow injured them in some man­
ner, had differences in the organ characteri­
stics which could only partially be explained 
as a result of shock. The nature of some of 
these differences was such that it was sus­
pected that many of the pigs in this group 
were not as normal as their clinical appear­
ance indicated. 
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Sammanfattning 
Histomorfologiska studier av grisar i perinatala 
perioden. 
Resultaten av histologiska unders0kning av organ 
hiirrorande fran (µ)0 timmar gamla kliniskt och 
morfologiskt identifierade mortalitetsgrupper, 
jiimfordes med resultat av motsvarande studie av 
norrnala grisar i samma Alder och frfo samma be­
siittning. Olika iakttagelser graderades blint i en 

skala 1-4 diir l angav ingen eller obetydlig fore­
komst och 4 hoggraddig forekomst av respektive 
observation. Jiimforelsema gjordes med hjiilp av 
statistiska program erhAllna fran BMPD - Bio­
medical Computer Program. 
Konstaterade ditferenser mellan norrnala djur och 
de olika mortalitetsgruppema presenteras i Tabell 
3. Ett forsok till utviirdering av ditferensema har 
gjorts. 
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