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Abstract - The author describes the post-morlem findings in 2,140 necropsias carried out during 910 visits at 
321 commercial rabbitries, distributed in to 41 provinces of Spain. The period of the study was comprised between January, 
'89 to December, '95. The objective of this papar is to describe several groups of diseases, only from the observation of 
gross lesions. 153 females out of 509 studied, developed a respiratory disease (30%) as a probable cause of death. 140, 
have had a reproductiva disease (27.5%), these including: 43 cases of metritis, pyometra and foetal mummification, 
39 cases of mastitis, 30 cases of pregnancy toxaemia and 24 cases of uterina torsion. 87 out of 509 does, have had an 
enteropathy (17%); 73 a viral haemorrhagic disease (VHD) (14.3%), and 56 had miscellaneous or unknown diseases 
(11%). 219 out of 287 suckling rabbits, developed a digestiva disorder (77.6%), 23 a respiratory problem (8%), and 45 dled 
with miscellaneous or unknown processes {15.6%). 561 out of 969 weaned rabbits, were found dead, apparently because 
of an intestinal disease (57.9%), 300 with respiratory lesions {30.9%), 72 with VHD (7.4%), and 83 were affected by other 
conditions or were not diagnosed. A total of 1 ,827 necropsias were made in rabbits that were found dead. Moreover, the 
author sacrificad 313 young friers; 266 of them, have had gross lesions compatible with encephalitozoonosis. 

INTRODUCTION 

It is currently accepted that the digestive pathology is the one that prevails in the rabbit production 
(GALLAZZI et al., 1980, MORISSE et al., 1984; PEETERS, 1988). These diseases are the most important 
ones in young rabbits, while in adult animals respiratory and reproductive . processes are more frequent 
(NOUAILLE, 1994; ROSELL, 1995). 

There are papers describing necropsy results of rabbits from commercial units, but made in the .Iaboratory 
(MAIRE, 1989; CUERVO and MARCO, 1995). Other authors show the results of a small number of farms 
(OSTLER, 1961, VÓRÓS, 1980), or the results of rabbit necropsies from laborat9ry stables or experimental 
units (IllNTON, 1979; COUDERT, 1981), or from animals ofboth origins simultaneously (WHITNEY et al., 
1976). 

In Spain, a veterinary specialist in rabbits is a generalist, since he studies all the production factors affecting the 
farms. Due to the economical purpose of rabbitries, the medical perspective must, consequently, run parallel to 
the economical perspective; a medicine of the production is applied. In diagnostic procedures in the field, 
necropsies are a useful element, as they are too in a laboratory stable, as suggested by BIVIN and TIMMONS, 
1974. Furthermore, in a farm it is essential to converse with the owner, observe the results ofthe Technical·and 
Economical Management (GTE) and examine the animals. 

The objective of this work is to describe the most frequent causes of mortality by the necropsy findings on 
commercial rabbitries, during a period of seven years. With this publication, the author wants to cotrespond to 
the effort carried out by various experts, which received the cases described in their laboratories; their 
teachings were very useful. 

MATERIAL AND MEmODS 

Generalities 

The work presented here, summarises the infonnation obtained in 3,353 visits to 765 different rabbitries, 
located in 41 Spanish provinces; data are shown in Table l. The farms visited were of industrial or 
complementary type; the example ofthe 193 farms visited during the year 94, is representative: farms with 100 
to 200 does in production: 12; with 201 to 300: 40; with 301 to 400: 37; with 401 to 500: 30; with 501 to 700: 
28; with 701 to 1,000: 22; and farms with more than 1,000 does: 24. The biggest farm was visited the 4/10/93, 
and had, in that date, 7,200 females in production. The visits were performed by the author itself, or co­
operatively with other veterinarian and NANTA specialists. 
The visits were carried out by request of the producers, because of the existence of sorne problems or, in 
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difficult cases, by request of another veterinarian. In a small percentage, the visits were not the answers to a 
specific need of the owner; a rabbitry, almost always justifies a veterinarian's visit, though it is only useful just 
to know the technical or economical evolution of the business. 

Table l. General characteristics of the study: visits and necropsies. 

Source!Iear 1989 1990 1991 1992 1993 1994 1995 TOTAL 
Rabbitries visited 197 222 205 192 229 193 187 765* 
Number of visits 650 521 435 463 470 401 414 3353 
Rabbitries with necropsies 69 64 45 57 51 115 90 321* 
Groups of necropsies 137 120 87 121 101 193 151 910 
*This is the number of different rabbitries, not the total sum ofthe seven years. 

During the 3353 visits, only in 910 occasions (27.1% ofthe visits) animals were necropsied, and that means in 
321 ofthe 765 fanns visited (42.0%). 

As is indicated in Table 2, a total of 2140 necropsies were made in 321 rabbitries, with a total of 910 groups 
(2.3 animals by group), which consisted of 509 adult does, 38 young does (less than four months anda half), 
24 adult males, 287 suckling rabbits (till 35 days, mean age for the weaning), and 1,282 weaned rabbits 
(between 35 and 65 days). 

The causes for post-mortem examination were of two types: (a) in the study of subclinical processes, for 
example encephalitozoonosis, suspicious animals were sacrificed ( cachectic, and without respiratory disorders 
neither diarrhoea); of2,140 cases, 313 were sacrificed (14.6%) by this reason. (b) The remainder, 1,827 rabbits, 
were dead in the last 12 or 24 hours. Only a small number of animals were used to study the problem, therefore 
not always rabbits of all ages were necropsied, neither all dead animals were examined. In sorne cases, it was 
not possible to carry out a post-mortem examination because dead rabbits had been disposed off, or their 
consei-vation was not correct. In other cases, their examination was not necessary for the diagnosis. 

Table 2. General characteristics of the study: necropsies. 

Source!Iear 1989 1990 1991 1992 1993 1994 1995 TOTAL 
Groups ofnecropsies 137 120 87 121 101 193 151 910 
Total of necropsies 315 295 191 252 232 496 359 2140 
Young females 7 4 1 6 7 6 7 38 
Pernales 126 34 37 77 48 96 91 509 
Males 8 4 4 3 1 1 3 24 
Suckling rabbits 25 SS 51 39 29 31 57 287 
W eaned rabbits 149 198 98 127 147 362 201 1282 

Procedures for the necropsy 

In each case, the date, the characteristics of the fann (number of cages and number of females), and the 
production phase of the animals, in the cases were the record was available, were noted. Before necropsy, the 
animals were examined. 

At the necropsy, the subcutaneous tissues, the organs ofthe thoracic and abdominal cavities, and, occasionally, 
sorne joint, nasal and ocular cavities, cranium and auditory channel, were obsei"Ved. Necropsy fmdings were 
written in a schedule, together with the presumptive diagnosis. Eventually, samples were taken, and pictures 
were also taken of the cases of greatest interest. · 

The apparent causes of mortality were classified, according to macroscopic lesions, into respiratory, digestive 
or reproductive processes, viral haemorrhagic disease (VHD) and "others". The VHD was considered asan 
independent disease not related to other processes (for example myxomatosis), dueto its importance in years 
1989 and 1990. Pregnancy toxaemia was included in the reproductive group, although it is a disease that 
belongs to a group of metabolic diseases; it was made thus, to simplify this paper. Under the paragraph 
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"others", were included isolated cases and cases ofunknown origin. 
In the necropsies with mixed lesions, the author classified them according to the following criteria: compatible 
cases with pregnancy toxaemia (TG), but with simultaneous pneumonia lesions (PP), were considered as 
respiratory. The pneumonia and simultaneous enteritis, were classified as respiratory. Toxaemia and enteritis­
diarrhoea (ED), were considered as digestive. Toxaemia and uterine torsion (TU), was classified as torsion; 
metritis (MET) and pneumonia, as respiratory; mastitis (M) and metritis, as mastitis ( and in fact reproductive ). 

RESULTS AND DISCUSSION 

Table 3 shows the post-mortem fmdings of all the necropsies. They reveal that the digestive pathology was the 
principal cause of mortality: 870 of the 1827 rabbits found dead (47.6%), followed by respiratmy lesions: 
483 cases (26.4%). LUND, 1951 (cited byOSTLER, 1961) found a49.8% ofenteritis on 3210 necropsies anda 
27% of pneumonia; 45 years of difference, but the percentages were similar. 

Table 3. Apparent causes ofmortality In aU the animals, n•2140. 

Source lyear 1989 1990 1991 1992 1993 1994 1995 TOTAL 
Total necropsies. 315 295 191 252 232 496 359 2,140 
Digcstive 63 177 122 134 123 118 133 870 
Respiratory 90 53 35 50 60 90 105 483 
Reproductive 27 12 9 24 14 28 26 140 
VHD 96 29 9 8 7 10 159 
Other 39 24 16 46 35 253 85 488 

As can be seen, in this classification simultaneous lesions in different organs are not described, but the 
presumptive cause of death is indicated according to the macroscopic 1esions. However, other authors describe 
simultaneous lesions (LECERF, 1984). 

Of the 488 cases classified as miscellaneous or unknown, 266 were weaned rabbits that had lesions consistent 
with encephalitozoonosis, of a total of 33 sacrificed by the author. Furthermore, there were 222 rabbits with 
other conditions or not diagnosed (10.3% of2,140). Other authors had different percen~es of animals without 
specific lesions, for example a 38.7% in the case ofHINTON, 1979, or even a 54% (VÓRÓS, 1980). 

Main causes of mortality in adult 

Table 4 shows the results ofth.e necropsies in males. 

Table 4. Apparent causes of mortality in males, n=24. 

Soureel!ear 1989 1990 1991 1992 1993 1994 1995 TOTAL 
Total males 8 4 4 3 1 1 3 24 
Respiratory 2 3 2 3 1 2 13 
VHD S 1 1 1 8 
Myxomatosis 1 1 2 
Other 1 ED 1 

These values are insufficient to have a good criterion about the mortality in males, th.ough it seems that there is 
a greater tendency in the death by respiratory disorders. As can be seen in Table S, this pathology was also the 
principal cause of death in the females examined : 30%. 

Table 5. Apparent causes of mortality in does, n=-509. 

Souree/ 1ear 1989 1990 1991 1992 1993 1994 1995 TOTAL 
Total females 126 34 37 77 48 96 91 509 
Respiratory 35 10 11 21 26 28 22 1S3 
Reproductive 27 12 9 24 14 28 26 140 
Digcstive 10 S S 15 7 18 27 87 
VHD 43 6 6 5 6 7 73 
Othec 11 1 6 12 16 9 S6 
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lftheyear 1989 (VHD) has not been included in this study, they would have been 383 (S09-126) does dead. Of 
those, 118 (153-3S) died from respiratory causes, in fact 118 of 383 (a 30.8%). The most important lesions in 
153 females were in the lungs; in sorne occasions, they were associated with pleuritis, pericarditis, 
subcutaneous abscesses; as has been indicated in MATERIAL and METHODS, there were also cases of 
metritis and pneumonia simultaneously. 

Table 6. Mortality in does by reproduetive causes, n=140. 

Souree/Iear 1989 1990 1991 1992 1993 1994 1995 TOTAL 
Total reprod 27 12 9 24 14 28 26 140 
Metritis 8 3 10 4 13 9 47 
Mastitis 10 6 1 8 2 9 3 39 
Preg toxacmia 6 5 3 5 6 4 1 30 
Utcr torsion 3 1 2 1 2 2 13 24 

In table 6, it should be indicated that all the females examined in this group (a 27.S% ofthe total) were dead on 
the day of the visit, included those affected of mastitis, because it was of the acute type. In other groups 
(respiratory, digestive, VHD), the author found more than one doe that was dead by the same cause, in one 
farm. However, the simultaneous ex.istence of a second female in the same rabbitry, dead by reproductive 
causes, only occurred in one occasion: two cases of uterine torsion. 

There is no apparent cause thatjustifies 13 dead by uterine torsion in 199S, or 13 cases ofmetritis in 1994 and 
none in 1990. MAIRE, 1989,.found llS females out of 347 (33.1%) with mastitis lesions, metritis and 
pyometra. It is a finding that can be considered similar to the one of the present study, because some cases of 
mastitis, metritis and pyometra were included as respiratory, ifthere was pneumonia. In the early '80, the cases 
of mastitis were more frequent than nowadays, because there w~ an increase of staphylococcal disease in 
rabbitries (RENAULT, 1981, ROSELL, 1995). 

The remaining third of dead, is distributed in to the enteritis-dimhoea ( 17.1% ), between those which 
correspond to prevailing haemorrhagic typhlitis, VHD (14.3%), and others (11.0%). The VHD was very 

. important in 1989, and since then its incidence was reduced. In an observation period of 7 years, the bias of the 
VHD is counteracted ·by the high number of necropsies. 

In the miscellaneous group, "others", or unknown (56 animals), the following cases were observed: 
hepatopathies and nephropathies, as meaningful lesions; infestations by P.ambiguus (some cases had also 
pneumonia and were included in the respiratory disorders), myxomatosis, abortion, trichobezoar (some were 
included in digestive disorders, ifthere was enteritis), and furthermore a case of extra-uterine pregnancy. 

3 8 young females were necropsied, with ages between two and a half months and four and a half months 
(never mated). Of 38 animals examined, 22 hada respiratory disorder (57.9%), 7 VHD, 6 enteritis-dimhoea, 
and 3 unknown. 

Apparent eaoies of m.ortality in suckling rabbits 

The results are shown in Table 7. Apparently, digestive disorders were the main cause ofmortality: 219 out of 
287 (76.3%), versus the respiratory disorders (8.0%). There were 6 cases ofVHD in two farms, with clinical 
and laboratory diagnosis; those animals were between 2S and 33 days old. They are mentioned in this paper, 
since the observation of nursing with VHD is exceptional, as is accepted by most of the e:xperts. In the group of 
miscellaneous (39 animals), were included the following observations: suckling died by starvation and cold, by 
hyperthermal shock, staphylococcal infection and by unknown reasons. 

Table 7. Causes ofmortality in suekling rabbits, n-287. 

Source/ 1ear 1989 1990 1991 1992 1993 1994 1995 TOTAL 
Tot suckling 2S SS 51 39 29 31 57 287 
Digestive 4 44 4S 35 29 20 42 219 
Respiratory 4 3 1 5 10 23 
VHD 6 6 
Other 11 8 S 4 6 S 39 
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The mortality of suckling rabbits during the period 1989-1995, was different from the one that the author found 
in the period 1981-1988 (ROSELL, 1990, Ph.D. Thesis, not published data). In that period there were much 
more cases of staphylococcal infection, though there were also digestive disorders; this . fmdings are in 
accordance with the observations of OKERMAN, 1987. Mismothering seems not to be a big problem, as 
described in other surveys (WHITNEY et al., 1976). 

Apparent causes of mortality in weaned rabbits 

They are those which appear in Table 8. There were a total of 1282 necropsies, 313 sacrificed and 969 found 
dead. 266 animals of the 313 that were slaughtered, all of them without previous symptoms of respiratory or 
digestive disorders, had gross lesions compatible with encephalitozoonosis, sorne others with respiratory 
lesions, but the majority were included in the group of 349 of miscellaneous (266 and 83). Obviously, the 
spontaneous mortality should be calculated from the total (1,282) less the 313 animals sacrificed, that is to say, 
969 rabbits. 

The principal cause ofmortality was the digestive pathology: 561 of969 (57.9%), followed by the respiratory: 
300 of 969 (31.0%), VHD (7.4%) and "others"; In the group of "others", of 349, 266 had compatible gross 
lesions with encephalitozoonosis (nephritis, splenomegaly and tumefactious mesenteric ganglia). Between the 
83 remaining (6.4% of 1,282), there was myxomatosis, abscesses,joint lesions and unknown processes. In some 
sacrificed rabbits lesions compatible with cysticercosis were found, but no cases of hepatic coccidiosis were 
describ~d; the last case was observed in 1985. LECERF found animals with hepatic coccidiosis dtiring 1983, 
with an incidence of2.5% in industrial rabbitries,"and 38.5% in familiar units. 

Table 8. Causes of mortality in weaned rabbits, n=1282. 

Source/ ;rear 1989 1990 1991 1992 1993 1994 1995 TOTAL 
Totweaned 149 198 98 127 147 362 201 1282 
Digestive 49 128 72 84 85 80 63 561 
Respiratory 49 37 21 32 33 57 71 300 
VHD 42 22 2 3 j 72 
Other 9 11 3 8 29 225 64 349 

The weaned rabbit mortality dueto VHD increased in 1989, in a similar way that occurred in adult rabbits. But 
in the last 6 years, the tendency seems to be stable. In adults, the respiratory processes prevail and, in young 
rabbits, digestive pathology is the most important. In a study of these characteristics, it would be interesting to 
include an etiological investigation. 

CONCLUSIONS 

• Digestive disorders and respiratory diseases were the main causes of death in necropsied rabbits iq the field: 
47.6% and 26.4% respectively. 

• Respiratory aD.d reproductive diseases were the most important in females: 30.0% and 27.5% respectively. 
• Digestive disorders were the main causes of death in suckling rabbits: 76.3%. 
• Weaned rabbits died with digestive (57.9%) or respiratory diseases (31.0%). 

Acknowledgements - Thanks to Dr J.J.BADIOLA and Dr P.CARMENES, professors at the Veterinary School 
of Zaragoza and León, for their teaching in the Ph.D. of the author, in the period comprised between 1983 and 
1990. Gratitude to L. CUERVO, veterinary pathologist at the SIMA, EUSKADI, for his support during the period 
199081995. Thanks to MONTSE SACO and NACHO BADIOLA for their help in preparing this paper. 

6th World Rabblt Congress, Toulouse 1996, Vol. 3 111 



REFERENCES 

BIVIN W.S., TIMMONS E.H., 1974. Basic biomethodology. In: 
The Biology of the Laboratory Rabbit. Academic Press. New 
York. 74-89. 

COUDERT P., 1981. Patho1ogie et reproduction chez le Japin. In: 
Physio-pathologie de la reproduction chez le lapin. 
ADEPRINA. INA Paris-Grignon (Nov 81). 

CUERVO L., MARCO J., 1995. Personal communication. (May 
95). 

GALLAZZI D., FACCHIN E., PELLEGRINO C. 1980. Incidence 
et classification des enteropathies dues a E.coli chez les 
élevages cunicoles de l'Italie du nord. In: Proc. 2nd World 
Rabbit Congress. (Apr 80) Barcelona, 2, 351-357. 

HINTON M. 1979. Post mortem survey of diseases in young 
rabbits. Vet.Rec. 104, 53-54. 

LECERF Y., 1984. Dominantes pathologiques: observations 
cliniques et dsultats de laboratoire. Cuniculture n157 11 (3), 
139-143. 

MAIRE C., 1989. Dominantes pathologiques rencontrJes dans un 
laboratoire de diagnostic chez le lapin. In: Pathologie du lapin 
de compagnie et des rongeurs domestiques. E.N.V.Alfort 
(Nov 89). 221-228. 

NOUAILLE L. 1994. Stage de pathologie LABOVET (Aug 94), 
personal communication. 

112 6th World Rabbit Congress, Toulouse 1996, Vol. 3 

OKERMAN L., OKERMAN F., 1987. MortalitJ de lapereaux 
avant sevrage: Jtude pathologique et bactJriologique. Rev. de 
l'Agric.nl5, 40. 1295-1304. 

OSTLER D.C., 1961. The diseases ofbroiler rabbits. Vet. Rec. 73 
(53), 1.237-1.255. 

PEETERS J.E., 1988. Recent advances in intestinal patho1ogy of 
rabbits and further perspectives. In: Proc. 4th World Rabbit 
Congress, Budapest (Oct 88), 3, 293-315. 

RENAUL T L., 1981. Maladies de l'appareil genital et diagnostic 
bacteriologique. In: Physio-pathologie de la reproduction 
chez le lapin. ADEPRINA,INA Paris-Grignon (Nov 81 ). 

ROSELL J.M., 1995. Situaci\n sanitaria actual de la cunicultura 
(1989-1993). Med. Vet. 12, esp. cunic. 40-50. 

VÓRÓS G., 1980. A bacteriological study ofthe major causes of 
doe and suckling mortality under conditions of large scale 
rabbit farming. In: Proc. 2nd Wor/d Rabbit Congress, 
Barcelona (Apr 80), 2, 405-414. 

WHITNEY J.C., BLACKMORE D.K., TOWNSEND G.H., 
PARK.IN R.J., HUGH-JONES M.E., CROSSMAN P.J., 
GRAHAM-MARR T., ROWLAND A.C., FESTING M.F.W., 
KRZYSIAK D., 1976. Rabbit mortality survey. Lab. Anim. 
JO, 203-207. 


