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ABSTRACT  
 

A pregnant German Shepherd bitch was brought to the University of Nairobi Veterinary Teaching Hospital with a 

history of prolonged gestation period. On radiography, I found an oversized puppy in the abdomen. Cesarean section 

to deliver the puppy was recommended as the bitch could not deliver the puppy per-vaginally. Surgery was done 

under general anesthesia using 1% propofol at 5mg/kg body weight and 2.5% isoflurane for maintenance. One 

oversized puppy was removed but died soon after delivery. Also removed was another small, mummified puppy. 

Following the delivery of the puppies, closure of the uterus and abdominal wall incisions was done routinely. In 

conclusion, this was a case of dystocia where the bitch could not normally deliver due to an oversized puppy, and a 

cesarean section was deemed the most appropriate management method. The anesthesia protocol used in this case has 
been proven to be ideal for use in cases of canine cesarean section. In this case, the puppy that died soon after delivery 

could have been caused by asphyxia (fetal hypoxia) caused by inhalation of fetal fluids occurring due to delayed 

delivery.  
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INTRODUCTION 

 

Dystocia by definition is difficult and prolonged 

parturition and mostly requires assistance for delivery. 

Incidence of dystocia in dogs is quite low at 5% overall 

and 100% in some breeds of dogs (Weldeyohanes 

and Haben 2020). In a survey of canine dystocia in South 

Wales, of the dogs presented, 20% of them had suffered a 

previous episode of dystocia, 37% were primiparous and 

26% were smaller than the average age of breed. Of the 
cases of dystocia in bitches, 60% of them were resolved 

by cesarean section.  

Dystocia in bitches is attributed to either maternal or 

fetal causes. Maternal causes of dystocia are uterine 

inertia, abnormalities of the birth canal, uterine torsion, 

hydroallantois and vaginal septum. Fetal causes of 

dystocia include fetal mal-disposition, fetal oversize, 

fetal malformation, fetal death (Peter 2004) or 

putrefaction (Cheryl 1997). Still birth rates increase with 

the duration of labor. Stillbirth fetuses may be either pre-

partum or intrapartum deaths. Some of the fetuses that 

die before birth become mummified. Intrapartum deaths 
are often a result of asphyxia caused by inhalation of 

fetal fluids occurring mostly due to delayed delivery, the 

loss of placental functions and fetal hypoxia (Peter 

2004).  The biggest maternal cause of dystocia in dogs is 

primary uterine inertia (Patil et al. 2014, Weldeyohanes 

and Haben 2020). One of the signs of dystocia is 

prolonged gestation beyond the expected date of 

parturition (Peter 2004). 

Cases of dystocia should be treated with urgency. 

Ultrasonography or radiography examination is essential 

if there is any doubt about the nature of the abdominal 

contents. The number, position, size and viability of any 
unborn fetuses can be detected immediately (Gendler et 

al. 2007; Weldeyohanes and Haben 2020). Signs of gross 

fetal mal-disposition, fetal death, including overlapping of 

the cranial bones, gas shadows in the fetal heart and 

stomach and fetal emphysema may be seen 

radiographically. A high proportion of dystocia in dogs 

(62%) requires surgical intervention (Gendler et al. 2007). 

Cesareans are often scheduled for brachycephalic breeds 

and other animals with a history of dystocia or those with 

pelvic fracture malunion (Peter 2004). Small 

brachycephalic breeds, large breeds due to for example 

uterine inertia and primagravid dogs are at a risk of 
dystocia and more likely to undergo the surgery (Ryan 

and Wagner 2006).  

  
 

Cite This Article as: Kimani WK, 2022. Caesarean section of a dog using propofol and isoflurane to achieve 

anesthesia: A case report. International Journal of Veterinary Science x(x): xxxx. 

https://doi.org/10.47278/journal.ijvs/2021.152  

https://doi.org/10.47278/journal.ijvs/2021.152
https://doi.org/10.47278/journal.ijvs/2021.152


Int J Vet Sci, 2022, x(x): xxx. 
 

 2 

Treatment of dystocia can be done using ecbolic 

therapy or assisted delivery of the fetus (Peter 2004) but a 

high proportion of dystocia in dogs (62%) requires 

surgical intervention (Gendler et al. 2007, Traas 2008). 

Cesarean section in the bitch is indicated in the following 

cases: uterine inertia that fails to respond to ecbolic 

therapy; fetopelvic disproportion failing to respond to 

other treatment methods; obstruction of the birth canal; 

fetal malpresentation that cannot be corrected and when 

there is evidence that fetal life is becoming compromised. 
An elective cesarean section may be necessary in cases 

where whelping is overdue (Peter 2004) as was in this 

particular case. The goal of cesarean section is to deliver 

healthy, vigorous pups and provision of surgical 

anesthesia, appropriate analgesia, and rapid return to 

consciousness for the dam (Ryan and Wagner 2006). 

 

Case History and Management 

A pregnant German shepherd bitch was brought to 

University of Nairobi Veterinary Teaching Hospital with a 

history of prolonged gestation period. On radiography a 
big puppy (Fig. 1) was found in the abdomen. Cesarean 

section to deliver the puppy was recommended as the 

bitch could not deliver the puppy per-vaginally. Surgery 

was done under general anesthesia using 1% propofol and 

2.5% isoflurane for maintenance. One oversized puppy 

was removed but died soon after delivery. Another small, 

mummified puppy (Fig. 3) was also removed. 

The bitch was placed on dorsal recumbency, and the 

surgical area prepared for aseptic surgery by clipping the 

hair and cleaning using chlorhexidine antiseptic.  

General anesthesia was induced using 1% propofol at 

5mg/kg body weight and endotracheal intubation was 
done. Fluid therapy using normal saline infusion was done 

before and during the surgery at a rate of 15ml/kg in order 

to maintain blood pressure and improve uterine perfusion 

during anesthesia and surgery. Maintenance of general 

anesthesia was done using 2.5% isoflurane. A ventral 

abdominal skin incision was done using a scalpel blade. A 

stab incision was done through the linea alba into the 

abdominal cavity.  

The gravid uterus was exteriorized (Fig. 2) and 

saline-soaked gauze swabs were placed on the abdominal 

cavity incision; to prevent leakage of uterine fluids into 
the abdominal cavity. An incision was then made near the 

uterine bifurcation to enable delivery of the puppies. Two 

puppies were delivered where one was mummified (Fig. 

3) and another one alive. The live puppy was weak and 

unfortunately succumbed soon after delivery. 

The uterine incision was closed using Schmeiden 

suture pattern using chromic catgut No 0 and over-sewn 

by Cushing suture pattern.  

Abdominal incision was closed in three layers; the 

peritoneum and the linea alba were closed using chromic 

catgut No 0 in a cruciate pattern. The subcuticular tissue 

was closed using chromic catgut No 0 in a simple 
continuous pattern. The skin was closed using nylon No 0 

in a cruciate suture pattern.  

 

Post-Operative Management 

An Elizabethan collar was placed around the neck. 

Postoperative analgesia was done using phenylbutazone at 

8mg/kg body weight q12 (Phenylbutzone; Agrar). 

Antibiotic therapy using ceftriaxone 10% {Injxone, Inject 

Care Parenterals} at 22mg/kg body weight q12. 
 

 
 
Fig. 1:  X-ray images showing the enlarged puppy (arrow). 

 

 
 

Fig. 2: Image showing abdominal incision and exteriorization of 
the gravid uterus. 
 

 
 

Fig. 3: Exteriorization of the mummified puppy. 
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DISCUSSION 

 

In caesarean section, the major goal is to minimize 

negative effects of the anesthetic drugs on the fetus(es). 

This is in order to minimize fetal central nervous system, 

respiratory and cardiovascular system depression and 

therefore deliver viable puppies (Kraus 2016). Patients 

requiring caesarean section are often greater anesthetic 

risks because of hypovolemia, hypoglycemia, 

hypocalcemia and/or toxemia. A distended uterus may 

decrease tidal volume due to pressure it exerts on the 

diaphragm. Anesthetic time should be kept to minimum 

and return to consciousness should be rapid (Cheryl 

1997).  

There are three paramount components of anesthetic 

protocol that need to be considered in caesarean section. 

This includes time (i.e., time taken to induce general 

anesthesia and from induction to delivery of all neonates), 

maintenance of blood flow to the uterus, and the recovery 

of the neonates from the anesthetic effects (Traas 2008). 

Propofol has been used to induce general anesthesia in 

dogs with good results in cesarean sections (Thurmon et 

al. 1996). The drug has manageable cardiovascular and 

respiratory side effects and has a short half-life and rapid 

hepatic and extrahepatic metabolism (Aarnes and 

Bednarsk 2015). Puppies have a good conjugation enzyme 

activity and therefore there is minimal fetal depression in 

neonates after delivery from mothers anesthetized with 

propofol (Thurmon et al. 1996). In addition, propofol does 

not accumulate after repeated doses and/ or prolonged 

infusion in dogs, so recovery from anesthesia remains 

rapid and of good quality. It is considered an acceptable 

choice in dogs undergoing caesarean section due to the 

above factors (Stephanie 2015).  

In a study to assess the influence of three different 

anesthetic protocols, females whose general anesthesia 

was induced with propofol, and maintenance of general 

anesthesia done using sevoflurane showed a higher quality 

of anesthesia during surgery and a vitality of puppies 

immediately after delivery (Villar et al. 2018). Propofol-

isoflurane anesthetic protocol and epidural analgesia for 

caesarean section in dogs showed similar survival rates of 

puppies (Funkquist et al 1997).  Induction of general 

anesthesia using propofol followed by isoflurane has 

positive effects of neonates at 7 days (Metcalfe et al 2014, 

Kraus 2016 , Melandri et al 2019). Further, live puppies 

born by cesarean section to bitches having been 

administered alfaxalone or propofol had similar survival 

rates 24 hours after birth (Metcalfe et al 2014). Melandri 

et al (2019) reported similar neonatal viability when either 

propofol or alfaxalone was used to achieve general 

anesthesia. Recently however, when assessed by Apgar 

score, induction of anesthesia using alfaxalone at 

emergency caesarean section was related to higher 

neonatal viability in comparison to propofol but survival 

rates were similar for the two drugs (Melandri et al 

(2019). Funkquist et al 1997 reported lower survival rates 

of puppies after thiopental sodium was used to induce 

general anesthesia when compared with propofol. Due to 

these mentioned advantages, propofol was therefore found 

to be the suitable general anesthetic to be used in this 

particular case. 

In this particular case, the maintenance of general 

anesthesia was done using isoflurane. Pre-medication 

using either opioids or benzodiazepines, general 

anesthesia induction using propofol and maintenance 

using isoflurane are an ideal combination for canine 

cesarean section (Macesic et al. 2012). Use of less soluble 

agents enflurane, isoflurane, sevoflurane and desflurane 

for maintenance of general anesthesia leads to more rapid 

recovery of the newly delivered animals than when more 

soluble agents such as halothane are used (Hall et al. 
2001). Propofol and isoflurane anesthetic protocol is 

associated with reduced neonatal and maternal mortality 

and increased puppy vigor (Wagner and Ryan 2006). 

Gaseous anesthetics are the safest anesthetic agents for a 

caesarean surgery since they are excreted rapidly via the 

respiratory system (Peter 2004). This is the reason why 

the gaseous anesthetic was used in this case. Isoflurane 

has been associated with increased survival rate of 

puppies compared to methoxyflurane (Aarnes and 

Bednarsk 2015). In amenable patients, masking down 

with isoflurane followed by intubation and maintenance 
with isoflurane and oxygen produces satisfactory 

anesthesia (Peter 2004). In large or bad-tempered bitches 

an intravenous agent may be used to induce general 

anesthesia and propofol in doses of 4 to 6mg/kg is the 

agent of choice (Hall et al. 2001).  

Most commonly used premedication drugs cross the 

placenta. They are usually avoided due to 

cardiorespiratory and central nervous system depression 

(Aarnes and Bednarsk 2015). Xylazine alone or in 

combination with ketamine is associated with higher fetal 

death. Benzodiazepines can cause neonatal depression, 

lethargy, apnea and hypothermia, especially at high doses 
(Kraus 2016). Specifically, ketamine, thiobarbiturates, 

alpha-2 agonists and methoxyflurane should be avoided 

(Traas 2008, Kraus 2016). This is the reason why the 

surgical patient in this report did not receive any sedative 

drug so that to ensure viable puppies after the caesarean 

section.  

Despite this, the choice of anesthetic methods and 

drugs for parturient animals is often influenced by 

whether the offspring(s) is/are alive and wanted, 

unwanted, or dead due to obstetrical problems. The choice 

must ensure safety of the mother and any living fetus (es) 
(Hall et al. 2001). However, propofol and isoflurane 

combination during a cesarean section in dogs has been 

proven safe by other previous studies; as demonstrated 

above; and therefore, it was the best combination of 

anesthetic drugs to achieve general anesthesia in this 

particular case; and the outcome was satisfactory. 

 

Conclusion 

The major goal in anesthesia for a caesarean section 

is to minimize fetal effects of anesthetic drugs in order to 

minimize fetal respiratory, central nervous system and 

cardiovascular depression and deliver live, vigorous 
puppies. Of equal importance is to provide adequate 

analgesia to the dam and prevent anesthesia-related 

complications such as hypotension, hypoventilation, 

hypoxemia, hemorrhage and hypothermia, which will 

increase morbidity and mortality in both mother and 

puppies. Propofol has a short half-life and rapid 

metabolism ensuring rapid and smooth recovery.  
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Propofol followed by isoflurane has puppy survival 

rates equivalent to epidural anesthesia and is associated 

with positive effect on neonatal survival at 7 days and 

therefore this combination can be recommended to be 

used during a cesarean section in a dog. The puppy that 

died soon after delivery in this case could have been 

caused by asphyxia (fetal hypoxia) caused by inhalation 

of fetal fluids occurring due to delayed delivery. 
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