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Indication:   Vaginal Delivery Not Possible 
 

• Fetal / maternal size 
mismatch  
– fetal oversize- 

primiparous ewes, 
singletons 

• Incomplete cervical 
dilation- “ringwomb” 

• Vaginal prolapse  
• Pregnancy toxemia 
• Malpresentation  

 

• Prepubic  tendon 
rupture  

• Fetal monster 
• Uterine torsion 
• Uterine inertia 

(hypocalcemia) 
• Hydrops 
• Uterine/vaginal tears 
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Presentation Notes
Ewes with vaginal prolapses – 10x more likely to need c section




Goiter 

Prepubic Tendon Rupture 



Shouldn’t just be a last resort 
• Make decision without delay 

– Fetal heart rate <110 BPM 
• Prolonged manipulation  

– Trauma 
– Stress and distress 

• Economics  
–  Live offspring 
– Live ewe/doe 
– Ewe/doe reproduces next year 

• Pygmy & Nigerian Dwarf Goats 
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30 min rule
From water bag burst/start contractions to 1st check
If presentation normal, till begin manipulation
From normal delivery to check for 2nd
Remember there is a live ewe attached to those fetal lambs/kids.
Many producers have been trying to pull those fetuses before you get there!
Make decision without delay
Prolonged manipulation 
trauma to reproductive tract--especially GOATS   
Increased stress and distress
Lamb/kid loss makes economically less viable option

Pygmy & Nigerian Dwarf Goats
	hand size vs. pelvic canal mismatch






Survival 

Lamb/kid Survival 
• Poor prognosis <130 days gestation  
 
Ewe/doe 
• Live lambs/just dead:  97.1% ewe survival rate 

(Scott, 1997) 

• Necrotic lambs:  57.1% ewe survival rate  (Scott, 1997) 

• Subsequent fertility not affected! 
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Gestation  sheep 147 (144-151), goats 150 (145-153



Herd goals 

• <10% assisted births (herd manager anxiety) 
• <5% dystocia (ewe anxiety) 
• <1% c section 
• D. Anderson 
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C section goals:
Dam to survive
Dam to breed back and remain productive
Fetus to survive

To achieve:  gentle tissue handling
Good asepsis and technique
Hemostasis
Good exterorizzation of uterus (reduce adhesions)



Materials Needed 
• Sterile surgical pack 
• Suture- 0 & 1 absorbable, non-absorbable for skin 
• Surgical drape-sterile 
• Clipper 
• Surgical scrub and alcohol 
• Sterile surgical gloves 
• Lidocaine  
• Antibiotics 
• Flunixin meglumine 
• Towels & assistants to dry lambs 
• Warm fluids for flushing abdomen  



Anesthesia needs 
 

• Injectable Analgesia 
• Epidural 

– Lidocaine + xylazine 
• Local block 

– inverted L 

Presenter
Presentation Notes
Mulit-modal approach to anesthesia and analgesia



Lidocaine 
• More Sensitive! 
• Maximum TOTAL (blocks + epidural) 

safe dose (~1 ml/4.5 kg bw) 

5-6 mg/kg 
 

• Buffer  with Sodium Bicarb 
– 1:10 dilution 

Presenter
Presentation Notes
Remember Sheep & especially Goats much more sensitive to lidocaine than other species
Toxic dose – 10-12 mg/kg
Dilute to 1% to get adequate volume for L block
Blocks = Buffer with 8.4% Sodium bicarbonate in 1:10 dilution 




Preparations 
• Epidural    

– +/- sedation 
• Peri-operative antibiotics 
• Preemptive pain control 
• Treat underlying 

problems 
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Give epidural- while waiting for effect prepare surgery “suite” & animal 
General anesthesia=most cross placenta (ketamine, xylazine )lambs more likely to be hypoxic, hypercapnic and acidotic
Better survival with surgery just under local anesthesia

Peri- operative antibiotics and preemptive pain control
Pen G
Analgesics/anti-inflammatories:  continue 3-5 days post op
Flunixin meglumine (50mg/ml) – 1.1 mg/kg, IV q 12-24 hours, 
Butorphanol– 0.05-0.1 mg/kg,  IM or IV, q4-6 hour
Treat underlying problems
Pregnancy toxemia
60-100 mls slow iv 50% dextrose
Hypocalcemia
50-75 mls 23% calcium borogluconate SQ
Correct dehydration




• Left flank shaved and 
surgically prepped.   

• Right lateral 
recumbency 
• “table” & restraint 

• Inverted L block (if 
needed) 

• Surgical Drape 
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Always shave an extra 4 inches ventrally, especially if shaving while standing up.
Set animal up on couple bales of hay or table= save your back
One assistant to hold head, cover ewe’s head with towel 
Restrain front and rear legs in extension with soft cotton ropes
Use two small bales as you surgery table, one to sit on if needed (depends on your knees and back)
Inverted L 
Ready?  skin prick, steam
Calculate total safe Lidocaine dose before start @ 5 mg/kg
Alternate approach:  Midline, paramedian tougher in field, but heals better/less complications with ventral midline- better for emphasematous fetus



Inverted L block 
• Duration: ~ 1.5 hours 
• No visceral anesthesia  
• May not provide full anesthesia 

of deep layers & peritoneum 
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Infiltrate 2 to 3 cm dorsal and cranial to intended incision site
Inject at intervals of 1 to 1.5 cm
Inject local anesthetic both subcutaneously and deeper into abdominal muscles down to peritoneum
Much  thinner layers than cattle
Duration: ~ 1.5 hours
No visceral anesthesia 
May not provide full anesthesia of deep layers & peritoneum




Procedure 
Left flank skin and sq 
incision 

– Straight or oblique 
– 12 – 15 cm long 
– Midway between the last rib 

and the wing of the ilium 
– 5-10 cm below the level of 

the transverse 
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Left flank incision-skin and sq
Straight or oblique
Oblique- follow arch of last rib
Start incision –5-10 cm below  (1 hand width) down  from transverse process  of lumbar  processes  & ~midway between the last rib and the wing of the ilium
12 – 15 cm long



• External & internal abdominal 
oblique’s incision follows skin incision 

• Peritoneum  
– Closely adhered to transverse 

muscle layer 
– Raise and nick 
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Cut external and internal abdominal oblique in same plane as skin incision
allows better access than splitting in grid method�
Peritoneum is closely adhered to transverse muscle layer
grasp and raise peritoneum with  forceps
carefully nick using scissors
insert fingers or forceps  into incision and elevate to avoid underlying viscera while lengthening incision




• Locate closest uterine horn 
• Draw to incision site and exteriorize 

– Be careful with uterine wall- esp. if 
necrotic/edematous / friable 

• Identify & grasp fetal limb 
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Want to do as much as possible to prevent abdominal cavity contamination – reduce adhesion risk
Anterior presentation- grasp hock
Posterior – more difficult to exteriorize, sweep and lift



• 10-12 cm incision in 
body of uterus over 
fetal limb 
– Long enough 
– Avoid cotyledons 
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10-12 cm incision in body of uterus over fetal limb
Must be long enough to prevent tearing = 2 inches longer than you first think
Avoid cotyledons if possible

Deliver lamb thru surgical incision
Anterior presentation: pelvic limbs first
Posterior presentation: head and thoracic limbs first




• Deliver lamb thru 
surgical incision 
 

• Prevent contamination 
of abdomen with 
uterine fluids 
 

• Cord can be gently 
torn or ligated 
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Apply traction only when lamb is suitably positioned
Can hand off lamb/kid to assistant, you grasp edges of uterus=
Prevents slippage of uterus into abdomen, prevents contamination, directs flow of fluids,  monitors for rippage



Don’t let the uterus rip! 

•Photo: Phil Scott 
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Using scissor to lengthen incision rather than letting uterus tear.

Old picture of dr. phil scott- even though no gloves, IMPORTANT Point is  using SCISSORS to enlarge incision

Had a c section turn into a spay when student didn’t make the incision long engouh and uterus ripped beyond repair.



• Deliver subsequent 
lambs thru same 
incision 

 

• No need to remove 
placental membranes  
– ensure not sutured 

into uterine 
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Usually can get right horn lambs out of first incision
If needed, make 2nd incision in right hand horn
Be gentle and do

No need to remove placental membranes unless already free- ensure not sutured into closure of uterus
n’t rip the uterus



Lamb Care 

• Assistants  
• If needed 

– Resuscitate 
– Dry 

• Ewe/doe may start 
mothering   

Presenter
Presentation Notes
Hand off lambs- other care for them
Assistant resuscitate lambs as needed.  
Place lambs at head of ewe- depending on her mental state and sedation level, she may lick them immediately.  Natural release of her oxytoxin.   If not, need to dry them somewhat to prevent chilling 




Uterine Closure 
• Be Gentle!!! 
• Serosa to serosa contact = quick seal 

– Heals side to side, not lengthwise 
– Double layer, inverting pattern 

• Utrecht, Cushing, (Lembert) 

• Suture 
– Taper needle 
– 0 or 1  Absorbable   

• Poliglecaprone (Monocryl®) loses strength in one week 
in infected tissues 

– Healhty uterus.  NOT linea  / abdominal wall 
• Polyglactin (Vicryl ®)– braided=more tissue drag 
• PDS- maintains strength longest 
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Re glove if contaminated�
David Anderson- healthy uterus – one layer closure, utrech or other inverting
Damage/risk rupture- two layer closure 1) simper continuous, 2) inverting
Don’t want to go into lumen with suture ( i.e. like connell)
Suture choice:  absorbable, good knot strength and good tensile strength
, 



Utrecht 



•Cushing  •Connell 

Presenter
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Avoid going into the lumen of bladder



• Check integrity of suture line  
• Gentle handling of surface of uterus 
• Gently place uterus back in normal position 
• Flush abdomen with warm saline 
• Adhesions due to bacterial contamination and tissue 

trauma! 
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Many will infuse 20 cc procaine penicillin into abdomen before closure
David anderson- likens a 4x4 gauze to be equivalent to taking sandpaper to the uterus wa…
Adhesions not associated with suture choice or pattern, whether knots exposed, blood clots on surface,…





Abdominal wall closure 
• Transverse/peritoneum-  

– #0 to #2 absorbable*  
– simple continuous 

• Internal & external obliques  
– #0 to #2 absorbable *  
– simple continuous 

• Skin- choices-  
– staples, SI, ford interlocking-  
– 0 non absorbable 

 
*PDS, Vicryl®, Not Monocryl® 

 



 



Post op 

• No oxytocin needed 
• Mother up 
• Antibiotics & NSAID- 3-5 days 

Slaughter withdrawal 

• Supportive care if toxic/ketotic 
• Suture removal in ten days 
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Usually do not need any oxytocin for small ruminants
Check udder/remove waxy plug/check for colostrum
Encourage bonding of ewe with lamb
Antibiotics 3-5 days
Slaughter withdrawal- if lambs dead
Anti-inflammatory 3-5 days 
Suture removal in ten days




• Subsequent fertility not affected 
• Typically don’t need C section next year 
• Cull vaginal prolapses and ringwomb- 

potentially  heritable traits 
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Ewes with vaginal prolapses – 10x more likely to need c section



Special Goat Considerations 
• Goats tolerate pain much less than sheep.   
• Recommend gas anesthesia  
• In field,  

– both epidural and local block 
–  injectable pain control and sedation.   

• Strongly recommend IV catheter  
– fluids running during surgery 
– venous access for drugs  

• Treat goats for shock immediately post op. 
• Solid post operative pain control  
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dairy breeds vs. meat/pygmy-dwarf
Goats tolerate pain much less than sheep.  
Recommend gas anesthesia if at all possible.
In field, will need both epidural and local block, plus injectable pain control and sedation.  
Strongly recommend IV catheter 
fluids running during surgery
venous access for drugs 
Consider more of a kid salvage procedure.  
Treat goats as for shock immediately post op.
Solid post operative pain control




Tips for better outcomes: 
 

1. Do not delay decision  
2. Goats require more aggressive 

pain management.   
3. Provide local anesthetic and 

pain control.  Remember 
lidocaine safe limits of 1 ml 2% 
lidocaine/ 4.5 kg (10 lb.) BW. 

4. Caudal epidural- grasp high up 
under tail  

5. Generally, 2 ml of 2% lidocaine 
+ 0.25 ml of 20 mg/ml xylazine 
for average size ewe 

6. Hanging drop usually does not 
work -feel for the “pop” &  lack of 
injection resistance. 

 

7. Body wall is relatively thin 
8. Always shave 8 cm more ventral 
9. Make your skin incision 5 cm 

longer ventrally 
10. Do NOT allow the uterus to tear.  
11. Check the 2nd horn for another 

fetus. 
12. Double layer inverting closure of 

uterus with monofilament 
absorbable suture on taper 
needle. 

13. Avoid contaminating & flush 
abdominal cavity  

14. Systemic antibiotics and NSAIDs 
for 3-5 days post op. 
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Tips for better outcomes:
Do not delay in decision to do cesarean section. 
Goats require more aggressive pain management and treatment for shock.  
Provide adequate local anesthetic and pain control.  Remember lidocaine safe limits of 1 ml 2% lidocaine/10 lb. BW.
Caudal epidural- grasp high up under tail to find most cranial moveable space.
Generally, 2 ml of 2% lidocaine + 0.25 ml of 20 mg/ml xylazine for average size ewe.
Hanging drop usually does not work at caudal site. Feeling the “pop” as enter space and lack of injection site resistance most reliable indicator.
Muscular body wall is relatively thin compared to cattle.
Always shave 3 inches more ventral than you think you will need.
Make your skin incision 2 inches longer ventrally than you think you will need.
Do NOT allow the uterus to tear.  Make you incisions long enough in body of uterus over a fetal limb if possible.  
Check the 2nd horn for another fetus.  Usually can remove through the first incision.
Double layer inverting closure of uterus with monofilament absorbable suture on taper needle.
Avoid contaminating abdominal cavity as much as possible.  Flush with warm sterile saline.
Systemic antibiotics and NSAIDs for 3-5 days post op.  Begin antibiotics perioperatively.
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•AASRP 

American Association of Small Ruminant Practitioners 
P.O. Box 3614, Montgomery, AL 36109 

Phone: 334-517-1233 I Fax: 334-270-3399 

Email: aasrp@aasrp.org 



Thank You for your attention! 
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