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Summary 

 
 This study presents some results obtained after the practical experience developed 
during an important research project: IGNITIS Project - “Tisular engineering techniques with 
application in partial intestinal reconstruction”. This project was conducted by colleagues 
from Fundeni Clinical Institute and had a part of practical training and research on rats and 
swine. 
 
  Since it is very important to have the same anesthesia and surgery 
conditions as in human medicine we managed to develop and to improve several 
anesthesia protocols for swine. There are some special points that should be 
carried when swine is used for research purpose surgery. 
 According to ASA standards (American Society of Anesthesiologists) 
adapted for veterinary medicine there are 5 categories (ASA 1 to 5, from healthy 
animals to animals in coma status). It is important to adjust the protocols to the 
animal health status and surgery needs. 
 

Materials and methods 
 

 This study was conducted on more than 30 patients. We managed to 
establish some guiding lines to follow during anesthesia and perioperative intensive 
care for research surgery purpose. 
 The equipment and all the drugs used for these procedures are certified for 
use in animals and human medicine. The animals were in a very good health status 
before any surgery experiment and well treated according to all the welfare rules. 
 All the cases were intubated in order to perform inhalation anesthesia and 
abdominal surgery interventions. After the procedure were assisted in a post 
intensive care unit specially created for them in the research unit. Inhalation 
anesthesia was preferred to the easy way of injectable anesthesia since it allows 
the constant delivery of high concentration of oxygen and mechanical ventilation 
can be performed in order to correct the hypo-ventilation or the respiratory arrest. 
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Results and discussions 
 

 Swine are challenging patients for sedation, chemical restraint and general 
anesthesia. Larger swine can be very difficult to physically restraint and during this 
operation they can be very easy stressed. 

The access to superficial veins is difficult and the I.V. route is not easy to 
be reach. The most frequent place for I.V. route is the auricular vein, cephalic vein 
or jugular vein after preparation. The subcutaneous fat layer is very thick so I.M. 
injections should be performed with 18 gauge needles. In the following regions: 
cervical, anconates, semimembranosus and semitendinosus muscles. 
  We managed to compare various and combinations in order to establish a 
range of possible protocols for swine experimental surgery. For all the protocols 
presented in the next table the effect was reached in 10-15 minutes. The best 
sedation and relaxation was obtained with the XYLAZINE, KETAMINE, and 
Atropine protocol.  

Table 1 
Various protocols used for swine premedication 

Protocol for 
premedication 

 

Administration 
route 

mg/kg 

ACEPROMAZINE 
MIDAZOLAME 

KETAMINE 
Atropine 

i.m. 0.05-0.2 mg/kg 
0.1 mg/kg 
10 mg/kg 

0.04 mg/kg 
MEDETOMIDINE+ 

KETAMINE 
Atropine 

i.m. 0.08 mg/kg 
10 mg/kg 

1mg/25 kg (0.04 mg/kg) 
XYLAZINE 
KETAMINE 
Atropine 

i.m. 
i.m. 
i.m. 

0.2-0.6 mg/kg 
10 mg/kg 

0.04 mg/kg 
 
Intubation in swine is difficult due to the presence of a ventral laryngeal 

diverticulum, a narrow dental arcade and to the inability to open the mouth wide.  
Swine should be restrained in dorsal recumbercy. For intubation it is necessary a 
195 mm to 205 mm laryngoscope. The technique of intubation consists in the 
rotation of the tube and a stylet, with gentle pressure past the ventral laryngeal 
diverticulum. Possible accidents for this step include: laryngeal hemorrhage, 
edema, possible airway obstruction. 

Anesthesia induction was performed using several protocols (table 2) and 
the maintenance was performed with inhalatory agents (isoflurane, sevoflurane) or 
by injectable drugs: propofol  and propofol plus fentanyl in continuous infusion, 
delivered by special infusion pumps. For all the protocols the patients were well 
oxygenated through the anesthesia machine.The PROPOFOL-SEVOFLURANE 
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protocol was the most effective according to the anesthesia results and surgeon’s 
opinion. 

Table 2 
Various protocols used for swine induction and maintenance of anesthesia 

Protocol for 
Induction and maintenance of 

anesthesia 

Administration 
route 

mg/kg 

PROPOFOL 
ISOFLURANE/SEVOFLURANE 

i.v.-bolus 2-4 mg/kg 
 

FENTANYL 
PROPOFOL 

 

Contin. infusion  
Contin. infusion 

25-100 mcg. 25-100 mcg/h 
0,5-1 mg/kg.  

20-50mcg/kg/min 

KETAMINE 
ISOFLURANE/SEVOFLURANE 

Contin. infusion Sol 1%- 10 mg/kg 
 

 
Possible complications during anesthesia can be related to the porcine 

stress syndrome or malignant hyperthermia (most commonly seen in the Pietrain 
breed, heritable or triggered by stress). This metabolic condition results in an 
inappropriate heat production by skeletal muscle, hypercapnia, hyperkalemia and 
death. Hard intubation and the porcine stress syndrome or malignant hypertermia 
are the most common serious difficulties during swine anesthesia.  
 During the induciton and the maintenance phase it is very important to 
assist the vital signs and the deep of anesthesia. 

Recovery from anesthesia was usually rapid and uncomplicated. Due to 
the lack of hair covering swine can also suffer from hypothermia during anesthesia 
and the recovery phase. It was important to change swine’s position on the 
recovery bed every 3 hours, otherwise we observed some petechial lesions on the 
decubit side. Analgesia was maintained with Butorphanol and Fentanyl. 

 
Conclusions 

  
1.       Since for research purposes it is important to have the same anesthesia 

and surgery conditions as in human medicine several anesthesia protocols for 
swine needed to be improved. 

2.       Swine are challenging patients for restraint, sedation, and general 
anesthesia. 

3.       Intubation in swine is difficult due to the presence of a ventral laryngeal 
diverticulum, a narrow dental arcade and to the inability to open the mouth wide. 

4.       All the premedication protocols used the IM route and had almost the 
same effect in 10-15 minutes but the best sedation and relaxation was obtained 
with the XYLAZINE, KETAMINE, and Atropine protocol. 

5.       The PROPOFOL-SEVOFLURANE protocol for the maintenance of 
anesthesia was the most effective according to the results and surgeon’s opinion. 
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6.       Hard intubation and the porcine stress syndrome or malignant hyperthermia 
is the most common serious problems during swine anesthesia. 
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