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Introduction
Of all the reptiles, snakes have the greatest ease of access 
for surgery into the coelomic cavity. As there is no 
diaphragm the space shared by all the viscera is known as a 
coelomic cavity. The approach described in this article can 
be used for gaining access to other organs as well. The 
most common reason for performing liver biopsies in 
snakes is normally in the Boids (pythons and boas) as part 
of an inclusion body disease work-up. It can also be used as 
part of any medical work-up where there is potential 
involvement of the liver.
If doing the procedure on any species other than boas, 
pythons and anacondas the measurements may not be 
correct.

Method
There are many different drugs available for anaesthesia in 
snakes. Generally the author prefers propofol given at             
10 mg/kg intravenous or intra-cardiac. Some authors 
advocate premedication followed by intubation, induction 
through positive pressure ventilation and then maintenance 
on isoflorane. Induction with propofol will give roughly 
25–30 minutes of surgical time. In proficient surgeons this 
generally is adequate for performing a liver biopsy.                       
As a general rule all patients are intubated to assist with 
positive-pressure ventilation. If it appears that the surgery 

may exceed 30 minutes they are then connected to 
isoflorane. The endotracheal (ET) tube has to be uncuffed 
as the trachea is composed of solid cartilage rings. If an 
uncuffed tube is not available, an uninflated cuffed ET tube 
can be used but is not recommended. Snakes can be 
ventilated either on oxygen via an anaesthetic circuit or on 
room air via an ambubag. It would appear that post-surgical 
recovery tends to be somewhat faster if patients are 
predominantly ventilated on room air.
Place the snake in dorsal recumbency and mark the position 
of the heart with micropore or a similar type of adhesive 
tape. This will assist with locating the heart to monitor 
anaesthesia or give emergency drugs if required. The heart 
can be monitored in detail with Doppler ultrasound or 
standard ultrasound can be used purely to determine the 
heart rate. The snake should be placed on the surgical table 
in such a fashion that the right lateral aspect of the body 
wall is nearest the surgeon.
A general rule for locating the middle third of the liver in 
boas, pythons and anacondas is to measure the total body 
length of the snake. If the snake is less than one metre in 
length the incision should be made roughly 15 cm caudal to 
the heart (Fig 1). If the snake exceeds a metre in length the 
incision should be made roughly 25–30cm caudal to the 
heart. In atypical species or very small snakes it may useful 
to determine the location of the middle third of the liver 
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Fig 1: How to locate the liver when measuring distance from the heart caudally.
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with ultrasound. Once the middle third of the liver has been 
located through estimation, micropore is used to mark the 
site on the left lateral aspect of the body wall, away from 
the surgeon. Surgical preparation of the potential incision 
site is performed.
Generally an incision of roughly 2–2.5cm should suffice. 
This will generally equate to three to five scales in large to 
medium-sized snakes. The incision should be just large 

enough to allow a Weitlaner 2 cm wound retractor through 
the skin opening (Fig 2). It is recommended that the 
incision be cut between the scales rather than through them 
as this will speed up wound healing. It tends to be easier 
extending the incision from caudal to cranial. The incision 
can either be made at the junction of the ventral and lateral 
scales or between the last two lateral scales. The latter 
option is preferred as it will result in less distortion of the 
ventral scales, allowing for better healing and it tends to 
stay cleaner than a ventral incision.

Blunt dissection is 
used to dissect 
through the 
musculature to the 
coelomic membrane 
(Fig 3). The coelomic 
membrane should be 
carefully incised 
below the ventral or 
free end of the ribs. 
Care should be taken 
as the underlying liver 
and other tissues are 
easily incised by 
rough surgical 
handling. Once the 
coelomic membrane in 
incised a Weitlaner 
self-retaining wound 
retractor or similar 
retractor is placed in 
the incision to 
facilitate maintaining 
an opening to locate 
the liver (Fig 4).
Incise the liver 
capsule once it has 

Fig. 2: Retractor inserted into incision, perfect fit.

Fig 3: Retractor in place with coelomic membrane and a large vessel visible.

Fig 4: Retractor inserted, coelomic membrane opened to reveal liver as 
elongated structure.
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been visualised (Fig 5). As the liver 
in snakes is elongated and narrow, 
care must be taken to avoid any deep 
incision into the liver parenchyma or 
any incision along its midline as it is 
easy to accidentally incise the central 
mid vein. It is possible to stop 
ventilation of the patient whilst 
incising the liver to prevent 
movement as a result of inflation             
of the air sac.
There are a few different means of 
collecting the biopsy sample. Some 
practioners advocate the use of a   
Tru-cut needle. Personally the author 
finds the samples are too small and 
due to this it is required to take a 
large multitude of samples. With the 
tubular shape of a snake’s liver and 
its tendency to be more friable than 
mammalian hepatic tissue, the author 
prefers removing the samples with a 
soft tissue biopsy forceps or a bulla 
osteotomy and total ear canal ablation 
rongeur. Other options include 
clamping in a triangular wedge and 
cutting between the clamps. This can 
be further improved by tying off on 
the outer aspect of the clamps with 
Vicryl. In the author’s experience large amounts of tissue 
are damaged in this process, often more than what is 
removed for diagnostic purposes. When using biopsy 
forceps it is possible to take multiple fair-sized biopsies 
from the surgical site. The number of samples and means of 
preservation will depend on the specific requirements of the 
suspected disease process being investigated.
Haemostasis is generally applied with autoclaved sterile ear 
buds. These are digitally applied for 3–5 minutes. For cases 
of persistent bleeding the author uses Surgicel haemostatic 
mesh (oxidised regenerated cellulose) to cover the hepatic 
defect.
A two layered closure is generally advocated in which the 
body wall is closed using a simple continuous suture 
pattern, generally with a 5/0 PDS suture or other 
monofilament absorbable material. The skin is generally 
closed using a simple interrupted horizontal mattress, 
everting suture. Due to the keratinised nature of snake skin 
any suture that results in a degree of inward rolling of the 
wound edges will most likely result in wound dehiscence 
post-surgically. The skin should ideally be closed with 
nylon, preferably not thinner than 4/0. Wound healing is 
much more prolonged in reptiles than in mammals. It is 
therefore recommended not to remove snake sutures before 
at least six weeks. Generally it is best to leave the sutures 
in place until the snake has shed its skin. There tends to be 
better post-surgical strength of the wound repair. Don’t 
give access to water deep enough for the animal to bath or 

submerge itself for at least 10–12 days post-surgery.
Generally the author injects doxapram at 5–10 mg/kg IV 
post-surgery to speed up recovery and spontaneous 
breathing, after which extubation and a cessation of 
ventilating is possible. The effects of doxapram are not 
agreed upon by all practioners.
Generally clean, properly performed surgery doesn’t 
necessarily require the administration of antibiotics. Due to 
the location and nature of the surgery, combined with slow 
wound healing and closure in reptiles it may be worth 
administrating prophylactic antibiotics when performing 
surgical liver biopsies in snakes. The two most common 
drugs used at our facility for this purpose are ceftazidime at 
20 mg/kg q 72hrs IM or enrofloxacin at 5–10 mg/kg q 
48hrs IM. It is also advised to administer preoperative 
analgesia in the form of a non-steroidal anti-inflammatory. 
Generally the author administers meloxicam at 0.2 mg/kg 
SID IM for 2–3 days.
If the liver biopsy is taken as part of a inclusion body 
disease work-up, it is recommended to also collect other 
tissue samples such as oesophageal tonsils, gastric mucosa, 
scale clips, etc.
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Fig 5: Incision into liver capsule, ready to collect biopsy.
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Multiple-choice questions
 (Choose one answer)
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SAVC Accreditation Code: AC/1256/14. To answer  the questions visit www.sava.co.za and log into the members 
section. Click on CPD and log in.  VetCPD web system code: a43373 for this article.

1. Post-surgical recovery tends to be most prolonged in which of the 
following patients? Please select the most appropriate statement.
a.  Patients induced with propofol that are intubated with an uncuffed   

ET tube that are given doxapram IV post-surgery
b.  Patients that are maintained on room air and given doxapram               

intra-cardiac post-surgery
c.  Patients induced with propofol with a poorly functioning diaphragm 

that have been maintained on isoflorane
d.  Patients induced with propofol that are intubated with a cuffed            

ET tube that are not given doxapram post-surgery
e.  Patients that are induced with propofol that are maintained on 

isoflorane and allowed to recover on oxygen post-surgery
2. The best approach to incise through snake skin to reach the 

underlying muscles for blunt dissection is:
a.  A caudal to cranial incision of roughly 4 scale lengths, cutting               

on the border between the most lateral scales
b.  A caudal to cranial incision of roughly 4 scale lengths, cutting               

on the border between the last two lateral rows of scales
c.  A cranial to caudal incision of roughly 2–2.5 cm long, cutting                  

on the border between the ventral and lateral scales
d.  Cranial to caudal incision of roughly 4 scale lengths, cutting                     

on the border between the most lateral scales.
e.  A caudal to cranial incision of roughly 2–2.5 cm long, cutting through 

the ventral scales close to their border with the last row of lateral 
scales.

3. Which of the following suture materials and patterns are routinely 
used for surgical closure of snake skin?
a.  3/0 Vicryl with an inverting, simple interrupted, horizontal                    

mattress suture
b.  5/0 PDS with a two layer closure, simple interrupted, single sutures
c.  3/0 Nylon with a simple continuous suture with 5/0 PDS simple 

continuous subcutaneous suture
d.  3/0 Nylon with an everting, simple interrupted, horizontal                   

mattress suture
e.  4/0 PDS with a simple interrupted, cross suture technique

4.	 Due	to	the	fragile	nature	of	the	snake	liver,	haemostasis	is	best	first	
applied by means of:
a. Electro-cautery
b.  Digital pressure or light pressure with a sterile cotton ear bud
c.  Suturing the coelomic membrane to the liver capsule
d.  Application of Surgicel haemostatic mesh
e.  Application of ferric chloride solution by means of a sterile ear bud

5. You are presented with a red-tailed boa constrictor female with a 
total length of 68cm. The surgical incision will be located at the 
following site:
a.  After locating the heart with the patient in dorsal recumbency, 

roughly 25cm caudal to the heart
b.  After locating the heart with the patient in dorsal recumbency, 

roughly 15cm caudal to the heart
c.  After locating the heart with Doppler ultrasound with the patient in 

dorsal recumbency, roughly 25–30 cm caudal to the heart
d.  After locating the heart with Doppler ultrasound with the patient in 

dorsal recumbency, roughly 15 cm cranial to the heart
e.  At the junction of the ventral and lateral scales 25–30 cm caudal to 

the heart
6. The liver capsule is located through the following sequence of steps:

a.  Incision of the skin, blunt dissection of the muscle layers until 
reaching the coelomic membrane then carefully avoiding damage to 
the ventral mid vein and diaphragm, before incising the liver capsule

b.  Incision between the ventral and lateral scales followed by blunt 
dissection through the muscles and coelomic membrane, avoiding the 
air sac and then sharply incising the liver capsule over the central      
mid vein

c.  Incision between the ventral and lateral scales followed by sharp 
dissection through the muscular layers into the coelomic membrane, 
followed by sharp incision into the liver capsule

d.  Incision across ventral scales with blunt dissection through the 
muscular layers to the coelomic membrane, with sharp incision 
through the coelomic membrane until visualising the liver capsule, 
with care avoiding the air sac

e.  Incision between the lateral and ventral scales with blunt dissection 
through the muscular layers until reaching the coelomic membrane, 
incise coelomic membrane and observe liver capsule

7. The most common reason for performing a liver biopsy in boid 
snakes is:
a.  Aid in the detection of inclusion body disease
b.  Aid in detecting nutritional deficiencies
c.  Determining the presence of hepatic lipidosis
d.  To collect samples for parasitology
e.  To compare the histopathology with that of the esophageal tonsils to 

assist with determining the presence of infectious diseases
8. Inversion of the keratinised skin post-surgery will most likely be the 

result of:
a.  Incorrect suture material selection
b.  Poor post-operative care of the surgical site
c.  Use of two layered closure rather than single layer closure
d.  Incorrect suture pattern and technique
e.  Allowing the animal access to water deep enough to bath in           

post-surgery
9. Suture removal in snakes can considered under the following 

condition:
a.  Six weeks post-surgery, preferably after the first shed
b.  Six weeks post-surgery when a healthy bed of granulation tissue is 

visible between the two skin edges
c.  No need to remove sutures. Can remain in-situ permanently if using 

nylon
d.  Four weeks post-surgery if using PDS or any other monofilament 

absorbable as the suture strength diminishes rapidly after four weeks
e.  If using tissue glue and subcutaneous sutures then there will be no 

need for sutures so they needn’t be removed
10. The best recommended approach once having incised the coelomic 

cavity to retrieve a liver biopsy is as follows:
a.  With a wound retractor in place, incise the ventro-lateral aspect of the 

liver capsule and use Vicryl to tie-off a wedge of liver tissue, taking 
care to avoid the large venous structures located centrally

b.  With a wound retractor in place, incise the ventro-lateral aspect of the 
liver capsule and use two small mosquito hemostats to clamp a 
wedge of liver tissue that can then be removed with a scalpel blade, 
preventing serious haemorrhage

c.  With a wound retractor in place, incise the ventro-lateral aspect of the 
liver capsule. Use a soft tissue biopsy forceps and collect various 
samples along the outer edge of the liver

d.  With a wound retractor in place, incise the ventro-lateral aspect of the 
liver capsule and using thermocautery to cut carefully along the outer 
edge of the liver, avoiding the centrally located venous structures

e.  Using ultrasound use a Tru-cut needle, guide it carefully per-
cutaneously to avoid the large venous structures in the liver 
parenchyma and collect various needle aspirate samples


