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Treatment of pyometra in bitches 

destined for further breeding
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“Never let the sun set on a pyometra” 
   – Old veterinary school adage

INTRODUCTION
Pyometra is a common canine reproductive disorder and one 
of the primary motivations for ovariohysterectomy in the non-
breeding bitch. In a laboratory-kept colony of 165 beagle bitches 
> 4 years, the incidence of pyometra over a 12-year period was 
15.2%10. The average age of onset of the disease was 9.36 years, 
while the average life-span of deceased colony bitches was 9.95 
years (n = 128). The incidence could have been higher had the 
life-span of included bitches been standardised. Swedish data 
from medical claims for insured dogs submitted during 1995 
and 1996 revealed that almost 25% of bitches reaching 10 years 
had been diagnosed with pyometra by that age6. Breed had a 
signifi cant effect, with the rough Collie, Cavalier King Charles 
Spaniel, Golden Retriever, Bernese Mountain Dog and Rottweiler 
being most affected. Spayed bitches could not be excluded from 
the study, but the effect on results was probably minimal since, in 
Sweden, only 4% of bitches < 10 years have been spayed6.

Pyometra is often as serious as it is common. In the Swedish 
study ca. 4% of bitches diagnosed with pyometra died or were 
euthanased6. Depending on the degree of patency of the cervix 
and the grooming habits of the bitch, clinical signs may or may 
not include a vaginal discharge. Other clinical signs are variable 
and may include anorexia, depression, polyuria/polydipsia, 
emesis, dehydration and an elevated rectal temperature. Due to 
the insidious nature of this disease, it should be suspected in an 
intact bitch showing any of these clinical signs.

The treatment of choice for pyometra remain ovariohysterectomy. 
In fact, ovariectomy, without hysterectomy, will effectively 
prevent the disease – provided the bitch is not exposed to 
exogenous ovarian steroids5. Although ovariohysterectomy 
excludes the possibility of recurrence, it also excludes future 
breeding of the bitch. Despite prior stabilisation, a severely 
compromised patient may pose a considerable anaesthetic risk. 
Pyometra of this severity generally precludes the possibility of 
medical treatment9,17,20.

Medical treatment of pyometra aims to achieve the following:
• Reducing the effects of progesterone on the uterus,   
 i.e. stimulation of endometrial development and   
 glandular secretion, inhibition of the leukocyte response  
 to infection of the uterus and functional closure of the  
 cervix. This is achieved either directly through   
 luteolysis or indirectly through competition   
 for progesterone receptors.
• Evacuation of uterine contents through the stimulation  
 of myometrial contractions.
• Dilation of the cervix to allow the evacuation of uterine  
 contents.
• Control of bacterial growth. 

In addition, it has recently been suggested that uterine recovery 
and regeneration should be promoted through prolonging 
anoestrus, although further work in this regard is required26.

HISTORICAL TREATMENT ATTEMPTS
Early attempted methods of treatment of pyometra included the 

use of antibiotics alone, oestrogens, androgens, ergot alkaloids, 
quinine, oxytocin and even progestagens17.

In a review article systemic antibiotics alone were reported to 
worsen, or delay the worsening of, clinical signs26. This has been 
confi rmed24. Although no other original supporting articles could 
be found, I believe this is likely to be accurate.  

Oestrogens were hypothesised to promote uterine contraction 
as well as relaxation of the cervix. This has been abandoned 
as a method of treatment of pyometra as vasodilation within 
the genital tract promoted the absorption of bacterial toxins 
and worsened clinical signs27. Administering small doses of 
stilboestrol led to severe deterioration in clinical signs and 
subsequent death of a bitch3.  

In a report on 10 cases of pyometra treated with testosterone 
propionate at a dose of 25 mg (per dog) twice weekly, it was 
hypothesised that androgens could be benefi cial by causing 
atrophy of ovarian tissue23. Treatment was successful within 
4–6 treatments. Of importance is the extended interoestrus 
interval following treatment in one bitch, with information on the 
interoestrus intervals in four other bitches lacking. Two bitches 
showing no vaginal discharge initially developed a discharge 
following treatment. Although largely anecdotal, it is possible that 
androgens have a positive effect on relaxation of the cervix or 
myometrial activity. No follow-up studies to this research seem to 
have been done.

Treating pyometra using medroxyprogesterone acetate, synthetic 
progesterone, was attempted in 3 bitches regarded as poor-risk 
candidates for surgery28. Progesterone was hypothesised to 
inhibit the function of corpora lutea, with persistent corpora 
lutea suspected to be a factor in the development or maintenance 
of pyometra. All three bitches showed an initial clinical 
improvement but all relapsed within the next two months and 
were subsequently euthanased.

Due to the inconsistent results achieved and the opinion that 
further hormonal disruption may be counter-productive in a 
disease where hormone imbalance was believed to be a major 
aetiological factor in its aetiology, Cowie & Muir (1957) 
attempted to veer away from hormone therapies3. Citing earlier 
work on the effects of gossypoid (presumably gossypol), an 
alkaloid, which suggested that this substance caused myometrial 
contractions, they proposed that quinine, a substance also 
believed to be an ecbolic, may be the drug of choice in the 
treatment of pyometra. They gave details for 6/52 cases of 
pyometra in which the compound was used. No deaths due to 
pyometra were believed to have occurred, but only one pregnancy 
following treatment was reported. Treatment generally involved 
an initial dose of 10 g of quinine followed by 5 g once daily for 
7–10 days. No further work on this drug as a means of treatment 
of pyometra seems to have been done.

Today, the primary agents used for the medical treatment of 
pyometra are prostaglandin F2α (PGF2α), dopamine-agonists and 
progesterone-receptor antagonists in combination with antibiotics.

PROSTAGLANDIN F2α
Due to consistent and encouraging results obtained, Prostaglandin 
F2α

† has been the main focus of research into treatment of 
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pyometra for many years. This compound is known to cause 
contraction of the myometrium, relaxation of the cervix and 
luteolysis. Clinical improvement is usually seen at least 48 hours after 
the initiation of treatment17. 

In the USA the use of prostaglandins in the treatment of genital tract 
disease in the bitch is patented21. In the UK prostaglandins were 
fi rst used after initial antibiotic treatment of a bitch diagnosed with 
pyometritis provided some improvement, but with a recurrence of 
clinical signs. A single dose of 0.2 mg/kg dinoprost administered 
intramuscularly (IM) resolved the pyometra completely, with the 
bitch producing a litter at the second oestrus following treatment24. 
The possible dangers of PGF2α were pointed out after treatment of 
a 7-year-old Labrador bitch showing clinical signs of pyometra two 
weeks after her last oestrus16. One dose of 230 µg/kg of dinoprost 
was given. The bitch showed an initial improvement but abdominal 
radiography led to a suspicion of uterine rupture, which was 
confi rmed upon emergency laparotomy.

In the fi rst formal study on the use of this drug to treat pyometra22,  
1–4 doses of 100–1000 µg/kg were administered subcutaneously (SC) 
to 16 bitches at varying stages of the oestrous cycle and with uterine 
disease classifi ed as endometritis, metritis or pyometritis. Complete 
resolution of clinical signs was achieved in 14 bitches. Antibiotics 
were given to 12/16 bitches, with no obvious shown between the use 
of antibiotics and clinical cure. Of the two bitches where treatment 
was deemed unsuccessful, one died 24 hours post initial treatment 
while the other underwent ovariohysterectomy within three days, at 
the owner’s request. As severe side effects were noted with doses > 
500 µg/kg, the recommended optimal dose rate was 250 µg/kg.

PGF2α was also used in successful treatment 14/17 bitches diagnosed 
with pyometra (purulent vaginal discharge or uterine enlargement 
on radiography, together with other clinical signs of pyometra, 4–10 
weeks after standing heat) or post-partum endometritis (persistent 
purulent vaginal discharge 5–8 weeks after whelping)18. Doses of 
100, 250 or 500 µg/kg of PGF2α were administered daily until the 
vaginal discharge resolved or fi ve treatments were given. Bitches 
with an open cervix responded well to treatment, although no 
clinical response was reported prior to 48 hours post initiation of 
treatment. This treatment protocol was therefore not recommended 
for the severely compromised bitch. Its use in so-called “closed” 
pyometras was also not advocated, as only one of four such bitches 
responded well to treatment. Interestingly, no antibiotic treatment 
was given. Although good results were achieved in spite of this, the 
authors recommended antibiotic treatment due to the detection of 
a bacteraemia in one bitch. In contrast to earlier studies, this article 
reports on the need for multiple dosages of PGF2α, with four bitches 
requiring 10 or more doses. Of these, one bitch received doses of 
100 µg/kg of PGF2α while three received the 250 µg/kg dose rate. 
Refractoriness of the myometrium to the effects of PGF2α was 
suggested as a possible explanation for this in some bitches. The 
authors recommended the lowest dosage used in this study for the 
treatment of canine pyometra (100 µg/kg).

Subsequently, the use of PGF2α at a single daily dose of 250 µg/kg 
administered SC for fi ve days, in addition to antimicrobial therapy, 
has been advocated17. A 93% success rate in the treatment of 45 open-
cervix pyometras was reported, with a 90% whelping rate following 
successful treatment. For closed-cervix pyometras, however, 
results were less positive: in 12 cases where the bitch was not too 
ill to preclude the possibility of medical treatment, only fi ve were 
successfully treated with one death reported17.

The use of low doses of PGF2α in order to minimise the considerable 
side-effects noted at higher doses has also been investigated1. 
A dose of 20 µg/kg dinoprost administered three times a day, in 
combination with specifi c antibiotic therapy, resulted in the resolution 
of pyometra in 7/10 bitches without overt side-effects. Of the three 
bitches which failed to respond to treatment and ultimately underwent 
ovariohysterectomy, no obvious pattern in terms of time since last 
oestrus cycle were seen, although they tended to have larger uterine 
diameters on ultrasound, higher white cell counts and higher initial 
plasma progesterone values.

In a retrospective study on 40 cases of pyometra treated with PGF2Α
and broad-spectrum antibiotics, natural PGF2α and an analogue 
(luprostiol) were used, at dosages varying from 26.8 to 258 µg/
kg, once or twice daily13. The distinction between open and closed-
cervix pyometras was suggested to be unnecessary, as 39/40 bitches 
treated exhibited a purulent discharge visible either on vaginoscopy 
or at the vulva. Treatment lasted from 2 to 26 days. Bitches which 
went on to whelp at least one litter all received < 7 days of treatment. 
The eventual success rate was considered the percentage of bitches 
which went on to whelp at least one litter, of the bitches from which 
breeding was desired. This was found to be 64% (9/14). 

To avoid the considerable array of side effects associated with IM 
or SC administration of PGF2α in the bitch, the intra-vaginal route 
of administration was investigated12. Seventeen bitches diagnosed 
with pyometra, in three groups of graded severity (based on diameter 
of the uterine horns, presence or absence of vaginal discharge 
and clinical condition of the bitch), were treated with IM doses 
of broad-spectrum antibiotics and intra-vaginally administered 
PGF2α (dinoprost). The PGF2α was administered through a sterile 
catheter at a dose of 150µg/kg, once or twice daily. The results were 
encouraging, with all 12 of the mild to moderately affected bitches 
recovering within 7 days of treatment, in the absence of any side 
effects. In more severely affected bitches, 3/5 recovered within 12 
days. With these encouraging results, one has to wonder why this 
method has not become more popular and has not been studied 
further. The risk of exposure of humans to prostaglandins, via leakage 
of intra-vaginally administered drug, may be a major concern is this 
regard.

DOPAMINE AGONISTS
A combination of cabergoline and PGF2α as a suitable means of 
treatment of pyometra has also been investigated2. Twenty-nine 
bitches of various breeds diagnosed with pyometras of varying 
severity were treated. All bitches exhibited a discharge visible at the 
vulva. Bitches with a uterine horn diameter ≤ 2.4 cm were designated 
as the “endometritis” group while those with a uterine horn diameter 
> 2.4 cm were labelled the “pyometra” group. All were treated with 
5 µg/kg of cabergoline per os and 1 µg/kg of cloprostenol SC, once 
daily for 7 days, together with oral, broad-spectrum antibiotic therapy 
for 14 days. If treatment was unsuccessful at day 7, the cloprostenol 
treatment was continued for a further 7 days. The results of this study 
are somewhat unusual in that 13/14 “pyometra” bitches recovered 
within 14 days, while only 11/15 “endometritis” cases were resolved 
within this time. The histological structure of the uterine wall, and 
the presence of cystic endometrial hyperplasia, may have been an 
infl uence on these results. At subsequent oestrus periods, pyometra 
recurred in 6 bitches while 1 of 2 bitches bred became pregnant. 
Breeding should have been encouraged at the fi rst post-treatment 
oestrus in these bitches, due to the known high risk of recurrence13. 
Nevertheless, this treatment protocol requires further refi nement or 
adjustment for it to be useful practically.

In a similar study, 22 bitches of various breeds were treated with 5 
µg/kg cabergoline daily per os, 5 µg/kg cloprostenol SC every third 
day (starting on day 3 of treatment) and potentiated sulphonamides 
twice daily per os7. Based on the presence of a vulval discharge, 
19/22 bitches were diagnosed with an open-cervix pyometra, 
although vaginoscopy could have been a better method of detection 
of a discharge from the cervix. All bitches improved clinically within 

† Earlier studies all used dinoprost (Lutalyse), a naturally-occurring 
prostaglandin, while more recent studies tend to use cloprostenol 
(Estrumate), a synthetic and more potent prostaglandin. According 
to Plumb’s Veterinary Drug Handbook (7th ed., Wiley-Blackwell), 
the dose of dinoprost recommended for the treatment of pyometra in 
small animals is 100 to 250 µg/kg while the recommended dose of 
cloprostenol is 1 to 5 µg/kg, both once daily.
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3 days and 21 recovered within 12 days of treatment. When the single 
bitch failing to respond to treatment underwent ovariohysterectomy 
on day 12 of treatment, a partial torsion of the uterus was observed. 
In this study, side effects including vomiting, diarrhoea, straining, 
retching and panting were noted in all bitches at the fi rst cloprostenol 
treatment.  Of the 11 recovered bitches mated at their next oestrus, 
7 whelped, giving a success rate13 of 64%. This is practically 
identical to the success rate recorded by Gilbert et al. (1989)et al. (1989)et 13. It 
could be argued that the success of this protocol may have been as 
a result of the cloprostenol rather than the cabergoline-cloprostenol 
combination. The clinical improvement noted within the fi rst 3 days, 
with the cloprostenol administered on day 3 of treatment, suggests 
that the cabergoline must have had a benefi cial effect on its own. Two 
control groups, receiving cloprostenol or cabergoline only, would 
have been useful in this study.

The treatment of a single, one-year-old French Bulldog bitch with a 
combination of PGF2α (dinoprost), in increasing doses up to 100 µg/
kg, and bromocriptine, at a dose of 0.03 mg/kg BID per os, for 7 per os, for 7 per
days has recently been reported19. Together with a broad-spectrum 
antibiotic, full recovery was achieved. The bitch was bred at her next 
oestrus and whelped three healthy pups. Unfortunately the sample 
size is too small for this report to be useful. The mildness of side 
effects noted during treatment (only panting noted for 15–20 minutes 
following PGF2α administration on the fi rst two days of treatment) is 
encouraging. It cannot be ascertained whether clinical recovery took 
place as a result of the combination of cabergoline with PGF2α or as a 
result of the PGF2α alone.  

PROGESTERONE-RECEPTOR ANTAGONISTS
In countries where progesterone-receptor antagonists, such as 
aglepristone, are available, the use of this drug in the management of 
pyometra has been investigated.

A retrospective study of 52 bitches treated for pyometra using 
aglipristone shows promising results25. A dose of 10 mg/kg was 
administered SC on days 1, 2 and 7. Although the majority of the 
bitches used in this study were presented in a good general condition, 
more severely affected bitches were also medically managed, 
including fi ve which were recumbent. A vaginal discharge was noted 
in 44 bitches, while 8 were diagnosed with the “closed” form of 
pyometra defi ned as the onset of a vaginal discharge within 24 hours 
of the initiation of treatment. The use of vaginoscopy in these cases 
was not described. Clinical resolution of the pyometra (absence of 
uterine contents on ultrasonography) occurred within 21 days in 48 
animals. Of the remaining 4, one died after 2 days of treatment as 
a result of acute renal failure while the other 3 failed to respond to 
treatment within 7 days and underwent ovariohysterectomy. Breeding 
at the fi rst post-treatment oestrus was not rigorously applied. The 
authors noted that the rate of recurrence of pyometra within the 
fi rst year following treatment (27%) was signifi cantly higher than 
the recurrence rate found in other studies involving prostaglandins. 
Although concerning, this statement remains controversial until 
further studies are done. 

The results of a study comparing two slightly different protocols, 
both involving a combination of aglepristone and cloprostenol14, 
were not outstanding Although cloprostenol might have been 
expected to improve the treatment success rate, resolution of the 
pyometra occurred in 10/15 bitches by day 15, but only by day 29 
in the remaining fi ve. A previous study found that the success of 
aglepristone alone in the treatment of pyometra was better in dogs 
in dioestrus, i.e. where serum progesterone levels were above basal 
levels (considered to be 3.2 nmol/L)15. Interestingly, this study found 
no association between initial progesterone levels and the success 
of treatment. Although the sample size is small, this suggests that 
aglepristone is a valid treatment option for bitches with pyometra 
during anoestrus. This may also help to explain why pyometra 
occurs during anoestrus, with basal levels of progesterone supporting 
the development of the disorder despite being low. This study is 
promising in terms of the absence of side effects noted and the 

eventual, albeit protracted, cure rate of 100%. At the next oestrus 
period, only one bitch was bred and produced a healthy litter, while 
a recurrence of pyometra occurred in three bitches. These protocols 
required the use of 3 or 4 doses of aglepristone, however, currently at 
extremely high cost. 

A larger study was carried out utilising aglepristone (10 mg/
kg administered subcutaneously on days 1, 2 and 8, as well as 
days 14 and 28 if required), with or without cloprostenol (1 µg/
kg administered subcutaneously on days 3 to 7)8. Only bitches 
with hyperthermia, dehydration or “closed” pyometra received 
additional antibiotic treatment. Cervical opening occurred within 
48 hours in all bitches, with concomitant improvement in general 
health. The combination of aglepristone and cabergoline resulted 
in a signifi cantly better cure rate (23/32 cured by day 28) than 
aglepristone alone (9/20 cured by day 28), although these results 
remain far less satisfactory than those reported in similar studies14,25. 

UTERINE DRAINAGE AND LAVAGE
Due to the nature of pyometra, in particular the negative systemic 
effects resulting from the collection of infected material within the 
enlarged uterus, it seems natural that the drainage and lavage of 
uterine contents should provide some respite from the disease and 
hasten clinical cure. Unfortunately, the diffi culties encountered in 
bypassing the canine cervix have limited this approach. Recent 
advances in trans-cervical endoscopy may (or may not!) revive 
interest in this method of treatment in coming years.

Indwelling catheters were inserted into the base of both uterine horns 
in 12 bitches diagnosed with pyometra11. Apart from the insertion of 
radiopaque material into the uterus, no uterine lavage was performed. 
Drainage continued for 5–15 days, presumably until no more uterine 
material was expelled although factors determining the length of 
drainage are not clear. All 12 bitches were in good general health at 
the termination of treatment, although three underwent ovariectomy 
or ovariohysterectomy within 6 months of treatment due to persistent 
discharge or relapse. Five of 6 bitches bred at the next cycle produced 
healthy litters. The mechanical stimulation of the catheter tips in the 
uterine horns is suggested to have promoted uterine contractions and 
drainage. Although this study is promising, the technique of cervical 
catheterisation used (which, by its detailed description, is unlikely to 
be simple to perform) is most defi nitely a deterrent. 

A recent study by de Cramer (2010) involved the irrigation of the 
diseased uterus with a 5% povidone-iodine solution4. Catheterisation 
of the cervix was aided by the direct visualisation and manipulation 
of the uterus, cervix and vagina via a mid-line coeliotomy under 
general anaesthesia. A 100% recovery rate within 12 days, as well as 
a 100% pregnancy rate at the fi rst subsequent oestrus, was achieved 
in 12 bitches aged 4–10 years. Although this technique is very 
promising, the requirement for surgery may again be a deterrent. This 
study suggests that the success of uterine lavage without surgical 
exposure of the uterus, using trans-cervical catheterisation under 
endoscopy, for example, may be hindered by the viscosity of the 
uterine contents as well as the risk of expulsion of uterine contents 
through the abdominal openings of the uterine tubes.

CONCLUSION
The medical management of canine pyometra continues to 
evolve as new techniques and drugs are developed. It appears 
that prostaglandins remain the drug of choice for now. The use of 
aglepristone may be attempted for the so-called “closed” pyometra in 
a valuable breeding bitch, in order to encourage opening of the cervix 
prior to the start of prostaglandin treatment – provided her clinical 
condition permits it. Surgical exposure of the uterus to facilitate 
uterine lavage may also be useful for bitches from which future 
breeding is demanded. Delaying the subsequent oestrus period, in 
order to permit uterine healing, remains controversial. Future work 
using drugs such as misoprostol to facilitate relaxation of the cervix 
is expected.   
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QUESTIONS
1. In a study of predominantly intact, insured dogs in 

Sweden, the proportion of bitches that had developed 
pyometra by the age of 10 years was approximately:
a. 10%
b. 15%
c. 20%
d. 25%
e. 30%

2. The effects of progesterone on the uterus include all of 
the following EXCEPT:
a. Stimulates glandular secretion
b. Stimulates myometrial contractions
c. Stimulates development of the endometrium
d. Decreases the uterine immune response
e. Causes functional closure of the cervix

3. Antibiotics are routinely used in the treatment of 
pyometra. Which statement CORRECTLY summarises 
the role of antibiotics in the medical management of 
pyometra?
a. Antibiotics are not vital for the medical resolution 

of pyometra, but are nevertheless used as a 
precautionary measure.

b. Antibiotics are crucial in the medical management of 
pyometra.

c. Antibiotics alone are capable of resolving mild cases 
of pyometra.

d. Antibiotics were previously relied upon as the main 
means of defence against pyometra, prior to the 
discovery of prostaglandins.  

e. Antibiotics cause a worsening of clinical signs prior 
to a marked improvement.

4. Each of the following has been used historically to treat 
pyometra, EXCEPT:
a. Oestrogens
b. Progestagens
c. Androgens
d. Nystatin
e. Quinine

5. Clinical improvement following initiation of treatment 
of pyometra using prostaglandins is usually seen after:
a. 30 minutes
b. 4 hours
c. 12 hours
d. 24 hours
e. 48 hours 

Select one answer:
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6. The use of PGF2α is associated with a number of side 
effects such as vomiting, defaecation, hypersalivation 
and panting, particularly following administration of 
the initial dose. The dose of natural prostaglandins 
(“dinoprost”) above which severe side effects are noted is:
a. 10  µg/kg
b. 20 µg/kg
c. 100 µg/kg
d. 250 µg/kg
e. 500 µg/kg

7. Following the medical management of pyometra in a 
breeding bitch, owners should be advised to:
a. Refrain from breeding with the bitch.
b. Breed the bitch on the second subsequent oestrus 

cycle to allow for full recovery of the uterus.
c. Breed the bitch strictly at the next oestrus and every 

available oestrus thereafter, and to spay the bitch as 
soon as breeding is no longer desired from her.

d. Breed the bitch on alternate oestrus cycles.
e. Administer broad-spectrum antibiotic therapy until 

the onset of the next oestrus period.

8. Although intra-vaginal administration of PGF2α 
provided excellent results without side effects in one 
study of 12 bitches, this practice has not been widely 
accepted. This may be due to:
a. The increased frequency of treatment required.
b. The potential risk of exposure of prostaglandins to 

persons in contact with the bitch, through leakage of 
the instilled medication.

c. The decreased fertility reported following this 
method of treatment.

d. The cost associated with the use of large volumes of 
PGF–2α.

e. Diffi culties associated with daily passing of an 
insemination pipette into the vagina. 

9. Aglepristone, as a progesterone receptor antagonist, 
functions mainly in the following manner:
a. Enhances myometrial contractions
b. Causes functional closure of the cervix
c. Reduces plasma progesterone levels
d. Blocks the action of progesterone on the uterus
e. Causes luteolysis

10.In the study by De Cramer (2010)4, the success rate 
of uterine lavage as a treatment method for pyometra, 
in terms of the proportion of test bitches which fell 
pregnant at their subsequent cycle was:  
a. 100%
b. 80%
c. 60%
d. 40%
e. 20
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