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· Pyometra is a diestrus disease, but can be seen in anestrus bitches
· Progesterone is important for the pathogenesis of pyometra
· Suppresses the immune system, stimulates endometrial gland secretions, functional closure of the cervix, mediates cystic endometrial hyperplasia
· Pyometra associated with cystic endometrial hyperplasia
· CEH is the most common uterine disease of the bitch
· CEH allows commensal bacteria from vagina to proliferate in the uterus at end of estrus
· Most common bacteria: E coli, staphylococcus aureus, Streptococcus, Pseudomonas, Proteus
· Ecoli is the most predominant organism
· Specifically binds sites in the progesterone stimulated endometrium via uropathogenic virulence factors
· Diagnosis: 
· Some degree of vaginal discharge is present in most cases
· Some cases also have UTI with the same organism
· E coli endotoxin may result in nephrogenic diabetes insipidus
· Ultrasound – 
· Pyometra should have thickened uterine walls w/ heterogenous fluid
· Mucometra should have thin walls with hypoechoic fluid
· Mortality rate is 4%
· Treatment
· Spay once adequately stabilized
· Continue abx for 1 week past spay
· Preferred if not wanted for breeding
· No chance of recurrence
· Medical mgmt.
· Abx alone to do NOT treat pyometra
· Must use repeated doses of PGF2α to induce luteolysis and reduce plasma progesterone levels
· Reduce progesterone – cervical relaxation, decreased uterine secretions
· PG also induces some uterine spasmogenic action and expulsion of fluid
· Estrogens may help open cervix, but also increase blood flow and endotoxin absorption so should not be used
· Luteolysis and cervical opening, uterine contractions
· Most important objective after stabilization is to remove progesterone influences
· PGF directly attacks CL and stops progesterone production, often requires repeated doses
· 10-50 mcg//kg administered 3-5 times daily for 3-7 days
· Also allows time for cervical opening
· Caution calculating dose, low therapeutic index, severe side effects >100 mcg/kg
· Side effects are dose-dependent and tend to diminish with repetition of treatment
· Start with low dose and work up
· May also help to infuse PG twice daily intravaginally, but not conclusive
· Dopamine agonists inhibit prolactin which induce functional arrest and finally luteolysis of the CL
· Prolactin is the most important luteotropic hormone in the bitch
· Bromocriptine or cabergoline
· More rapid luteolysis when PGF used with dopamine agonist
· Progesterone receptor antagonists block progesterone function w/o disrupting CL
· They induce cervical opening but may not lead to uterine contraction
· Should probably be used w/ PGF rather than alone
· PGE – used intravaginally to relax the cervix have been used anecdotally
· Antimicrobial treatment
· Initial good choices are amoxicillin, Clavamox, cephalosporins or potentiated sulfas are good starting points
· Culture and sensitivity should be done ASAP
· Continue abx 10-14 days past ultrasonographic resolution
· Uterine regeneration
· Prolongation of anestrus allows for further uterine regeneration
· Androgen receptor agonists are used – milbolerone for 2-3 months, start 1 mo after end of pyometra treatment
· Disease evolution
· Monitor closely for patient deterioration – increased contractility of uterus may increase endotoxin absorption and worsen condition
· Uterine rupture seems rare if low doses of PGF are used
· Patient status should improve within 48 hours and increased discharge should be seen w/I 24 hr
· Progesterone levels should also decrease
· Should see 5% reduction of the uterine lumen by 3-5 days after the start of tx
· Recurrence of pyometra
· With successful treatment and uterine regeneration there may not be an increase in risk of developing pyometra in the future above a naïve bitch
· Fertility is not affected
· Dogs that respond to treatment rapidly are more likely to have breed successfully and have reduced recurrence
· If poor response to treatment after 5d then recommend OHE
Medical mgmt. of canine and feline dystocia
· Stage I: inapparent uterine contractions and cervical dilation, usually lasts 6-12 hr
· May see nesting behavior, restlessness, tachypnea
· Stage II: Fetal expulsion
· First pup delivered w/I 4hr of the onset of stage II, subsequent births every 15 min-2hr
· First kitten delivered w/I 1 hr of the onset of stage II, subsequent births every 10-60 min, but variable
· Stage III: expulsion of fetal membranes
· Predispostion/causes
· Maternal factors – small pelvic size, abnormalities of caudal reproductive tract, uterine inertia, malnutrition, parasitism, other uterine abnormalities
· Fetal causes – fetal monsters, fetal oversize, fetal malposition, fetal death
· Must also assess for signs of maternal or fetal compromise
· Most cases are due to maternal causes, usually uterine intertia
· Environmental disturbance can cause primary uterine inertia until the bitch/queen is comfortable
· Occurs in ~5% of bitches and queens
· When to institute medical mgmt.
· Labor does not begin when expected based on body temp decrease or breeding date
· Stage 2 labor for more than 4hr without a birth
· More than 2hr have elapsed between delivery of fetuses
· Dam shows signs of distress or illness during birth
· More than 30 min of strong abdominal contractions w/o a birth
· Substantial green discharge before delivery of the first fetus
· Prominent bloody discharge at any time during labor

· Perform PE including vaginal examination, assess fetal viability via ultrasound
· HR 140-160 of feti suggests poor viability if not delivered in 2-3 hours
· HR <140 require immediate intervention
· Radiographs to determine size, position, and number of feti
· Medical mgmt. indicated if dam is in good health, labor not unduly protracted, cervix is dilated, fetal size is consistent with likely vaginal delivery, no fetal stress on u/s
· Agents used
· Oxytoxin
· Produced by hypothalamic neurons, stored in posterior pituitary
· Circulating t1/2 is 5 min
· Repeated small doses are more effective than larger disease (0.5-2U given IM or SQ every 30 minutes)
· High doses lead to hypertonic contractions that can cause uterine rupture, placental separation, fetal hypoxia and death
· Only 1/3 of bitches respond to oxytocin alone – need to give Ca too
· Calcium gluconate
· Calcium increases the strength of contractions
· Many bitches will have normal Ca concentrations but still respond to supplementation
· .2 ml/kg IV or 1-5 ml/dog SQ
· Calcium use in queens in controversial b/c induces very strong contractions
· Glucose
· Should be checked and treated if present, but uncommon
· Protocol for medical mgmt.
· Medical mgmt. is less successful in queens
· Failure to produce pup after calcium administration and 1-2 doses of oxytocin should go to surgery

Surgical mgmt. of canine and feline dystocia. Theriogenology 2008
· Required in 60-80% of dystocia cases in the bitch and queen
· Indications
· Fetal HR <150 bpm – immediate Csection
· Fetal rate 150-170 – severe stress
· Fetal rate >180 normal
· Fetal HR may decrease during a contraction (normal) so should be rechecked 1-2 min later
· Maternal abnormalities, obstructive dystocia, failure of medical management
· Preparation
· Stabilize female in standard fashion
· Csection does not predispose to needing one with future litters
· Try to prep abdomen as much as possible before anesthesia
· Anesthesia
· Important to consider tie from induction to delivery, maintenance of uterine blood flow, and reversibility of anesthetics in the neonate
· Medications
· AVOID alpha-2 agonists, ketamine, thiobarbiturates, methoxyflurane
· Short acting opioids are ideal and can be reversed in neonate
· Avoid long acting b/c they can outlast the effects of naloxone
· Propofol is a good induction agent b/c does not require pups to metabolize the drug via liver or kidneys (short effect is due to redistribution out of CNS)
· Does cross placenta, avoid repeated injections
· Gas anesthetics pass placenta easily and can have persistent depressant effects b/c respiration is needed to clear the drug
· Expose neonates for shortest interval possible
· Apenic neonates may need CPR to clear these compounds
· Local blocks
· Can be used along incision line
· Epidural
· Can be done but mindful of time
· Do not use agents that induce paralysis – dam distress, ability of dam to care for pups
· Can use opioids, but if have to sedate to give probably not worthwhile
· Procedure
· Ventral midline or flank approach, large incision helps exteriorize uterus
· Uterine incision
· Lap pads packed around uterus to reduce spillage into abdomen
· Can make uterine incision anywhere, multiple may be needed, need to remove pups quickly
· Fetal membranes
· Can be removed with pups or left behind to pass normally. 
· If firmly attached should be left to avoid excessive bleeding, as long as cervix is open
· If cervix is closed all membranes need to be removed
· Closure
· Entire uterus and pelvic canal should be palpated prior to closure to ensure no feti are left behind
· Closure is done in simple continuous pattern without penetrating into the lumen, then followed by inverting Cushing pattern
· All knots should be buried to avoid suture exposure to abdomen lessening risk of adhesion
· Oxytocin can be administered to promote uterine involution and decrease bleeding from placental sites, and facilitate expulsion of fetal membranes if present. 
· Do NOT give before suturing as it is more difficult while uterus is involuting
· Lavage abdomen and suction and close
· Lactation
· Decreased lactation does not occur after OHE unless pain is inadequately managed
· Pain management
· Opioids cross into mild but neonates only ingest small amounts so okay to use
· Avoid NSAIDS – low doses may impact developing kidney















Questions: 
1. Pyometra usually occurs during which phase of the estrous cycle: 
a. Estrus
b. Metestrus
c. Diestrus
d. Anestrus
2. List three effects of progesterone that may promotes pyometra:





3. This is the most common uterine disease of the bitch: 
a. Metritis
b. Pyometra
c. Mucometra
d. Cystic endometrial hyperplasia
4. This is the most common bacteria isolated from pyometra in bitches: 
a. Proteus spp
b. Eschericia coli
c. Staphylococcus aureus
d. Streptococcus spp
5. T/F: Antibiotic therapy alone, if given long term, is a viable treatment for pyometra

6. List three types/classes of drugs that can be used to eliminate the effects of progesterone on a pyometra:



7. Why is it beneficial to prolong anestrus following pyometra and what class/type of drugs are used to accomplish this?



8. According to this author, failure to see improvement (at least 5% reduction in uterine diameter via ultrasound) by how many days after initiating treatment is an indication that the patient has failed medical management of pyometra and should have surgery?
a. 2d
b. 3d
c. 5d
d. 7d
9. T/F: Following pyometra a bitch will often have decreased fertility

10. T/F: After completing therapy, including prolonged anestrus, a bitch that has had a pyometra is more likely to have another episode of pyometra in the future. 

11. What are the three normal stages of labor:





12. Materna/fetal causes of dystocia are more common in the bitch.
13. Maternal/fetal causes of dystocia are more common in the queen.

14. T/F: Dystocia occurs more commonly in bitches than in queen

15. Normal fetal heart rate: 		
a. Significant distress necessitating delivery in the next 2-3 hours: 
b. Severe distress necessitating immediate delivery

16. Only about 1/3 of bitches will respond to low doses of oxytocin, what drug increases the response rate: 
a. High dose oxytoxin
b. Calcium gluconate
c. Dextrose
d. Estrogen
17. True/False: medical management of dystocia is less likely to be successful in queens.

18. T/F: A bitch who delivers her first litter via Csection because of fetal malpositioning is more likely to need a Csection to delivery future litters.


19. During anesthesia of dams for Csection what are 4 drugs/classes that should be avoided: 



20. Why should high doses of oxytocin be avoided during dystocia management: 




21. Why should long times of inhalant anesthesia in the dam be avoided prior to neonate delivery during csection




22. [bookmark: _GoBack]T/F: The fetal membranes must be removed at the time of surgery.
