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I
n both animals and humans, minimally 

invasive surgery has revolutionized modern 

surgical practices; it has significantly 

changed modern surgical thinking, surgi-

cal techniques, and patient care.1 Compared 

with similar open procedures,2 these new tech-

niques are readily available for companion 

animals with proven advantages, such as: 

•	Decreased	postoperative	pain3 

•	Improved	postoperative	recovery.	

As the number and variety of minimally inva-

sive procedures increase and become proven 

as safe alternatives to open surgery, practi-

tioners should ensure that they continually 

educate pet owners about the entire range of 

treatment options available for their pets. 

 

REDUCED PORT SURGERY

Due	 to	 the	 progressive	 ingenuity	 within	 the	

laparoscopic environment, efforts in human 

and veterinary surgery are now directed at 

further minimizing morbidity. 

One of the emerging concepts 

is a platform called reduced 

port surgery. This platform 

has led to the development 

of new techniques, devices, 

and instruments that allow 

laparoscopic procedures to 

be performed through a small 

single skin incision 1- to 2-cm 

in length (often hidden within 

the umbilicus of human 

patients).

Development

This platform is an advanced 

minimally invasive operative 

approach that may be consid-

ered a bridge between conven-

tional multiport laparoscopic 

surgery and natural orifice 

transluminal endoscopic sur-

gery (NOTES),4 which uses natural orifices, 

such as the mouth, anus, and vagina, for access 

into the abdomen to avoid making a skin inci-

sion. NOTES may represent the ultimate goal 

of avoiding external incisions completely in 

minimally invasive major abdominal surgery.

Reduced port surgery was pioneered in 

Philadelphia	 by	 Paul	 G.	 Curcillo,	 MD,	 and	

Stephanie	King,	MD,	in	2007;	at	that	time	their	

group deemed the technique single port access 

(SPA).5 The SPA technique enabled the reduced 

port surgical platform to enter mainstream 

human laparoscopy and gain widespread 

acceptance as a safe and viable platform for 

laparoscopic surgery. Seeing an opportunity 

to extend the breadth of this new platform, a 

collaborative effort between human surgeons 

(Curcillo and King) and a veterinary surgeon 

(Runge)	in	2010	enabled	the	SPA	technique	to	

be adapted for clinical veterinary laparoscopy 

(Figure 1).6 

Figure 1. Single port access (SPA) technique in a 20-kg dog

today’s general practitioner needs to be aware 

of the tremendous innovations currently 

taking place in veterinary surgery.
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Nomenclature

Since the first description of SPA cholecystectomy,7 a 

wide array of commercially available multitrocar ports 

have become available. This has led to two platforms 

available for reduced port surgery. These platforms 

come with their own acronyms as well; hence, the 

commercial entities who have developed these ports 

have adopted their own trademark nomenclature for 

the laparoscopic techniques used through their mul-

titrocar ports.

Currently, the two platforms are the: 

•	Single	port	access	(SPA)	technique	platform

•	Single	port	device	platforms.		

The SPA technique maintains use of standard instru-

ments and multiple trocars inserted through a single 

skin incision (ie, port of entry) with multiple fascial 

incisions within the abdominal wall. The single port 

device platforms utilize novel multitrocared ports 

that can be placed through a larger fascial incision.

Descriptions	 for	 the	use	of	 commercially	 available	

multitrocar ports are present throughout the human 

laparoscopic literature and include but are not limited 

to:

•	SILSTM	port	(Single	Incision	Laparoscopic	Surgery);	

covidien.com (Figure 2)  

•	TriPort+TM access system for laparo-endoscopic 

single-site	 surgery	 (LESS);	 olympusamerica.com	

(Figure 3)

•		GelPOINTTM access system; appliedmedical.com 

(Figure 4).  

At present, all techniques (SPA and single port device 

platforms) have been demonstrated to be equally as 

effective in humans with respect to operative times, 

outcomes, and complications compared to multiport 

laparoscopy. There has not been a strong demonstration 

showing any benefit in terms of pain, recovery, or return 

to activity compared to multiport laparoscopy. 

SINGLE PORT ACCESS TECHNIQUE PLATFORM

In	2007,	SPA	introduced	a	novel	approach	to	abdomi-

nal entry for human laparoscopic procedures. A sin-

gle, often concealed, skin incision through the umbil-

licus5 (generally < 18 mm in length) was used and a 

wide variety of human surgical procedures have been 

successfully performed, including cholecystectomy7	

and oophorectomy.9

Veterinary Patients

In	 2010,	 our	 group	 at	 University	 of	 Pennsylvania	

School of Veterinary Medicine reported on the suc-

cessful use of the SPA technique in canine patients.6 

SPA maintains standard instrumentation and tech-

niques and cost control, while preserving safe dissec-

tion techniques defined by multiport laparoscopy.10,11 

With the SPA technique, the large triangle of trocar 

positioning seen in multiport laparoscopy is simply 

moved—the trocars are arranged in a smaller triangle 

completely within a single incision. 

Figure 2. Single incision 

laparoscopic surgery (SILS) 

access system 

Figure 3. Triport+ access system 

for laparo-endoscopic single-

site surgery (LESS)

Figure 4. GelPOINT access 

system 

SwITCHING TO THE SPA SURGICAL 

TECHNIQUE

The sPa surgical technique introduces an 

innovative approach to abdominal entry 

and trocar placement through a single 

skin incision. This technique is based on 

standard exposure and dissection of multiport 

laparoscopy. It requires the surgeon to learn 

only one new method of access and then 

become comfortable performing the familiar 

dissection and surgical techniques with a new 

arrangement of standard, familiar instruments 

in close proximity.5,7,10 

http://covidien.com
http://olympusamerica.com
http://appliedmedical.com
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Step by Step: SPA Technique

1. The SPA technique in canine patients is accom-

plished by creating a 1- to 2-cm incision midway 

between the umbilicus and the xyphoid.   

2.	Using	 the	 Hassan	 abdominal	 access	 technique	

(direct trocar insertion without prior pneumo-

peritoneum), a 5-mm blunt laparoscopic trocar 

is	 inserted	 into	 the	 abdomen.	 Using	 minimal	

blunt dissection, 2 subcutaneous tunnels are 

undermined approximately 1- to 2-cm laterally 

on either side of the initial camera trocar. 

3. Through these tunneled incisions, 2 additional, 

very low profile (head size < 2 cm) 5-mm trocars 

(Hunt	 trocar,	 coopersurgical.com)	 are	 inserted	

caudolaterally; then carefully inserted into the 

abdominal wall using the sharp trocars. 

4. The 3 trocars are arranged in a triangulated 

position, each through separate fascial open-

ings, but exiting through the same skin incision 

(Figure 1).

SINGLE PORT DEVICE PLATFORMS (Multitrocar 

Ports)  

SILS Port (Single Incision Laparoscopic Surgery)

The	 SILS	 multitrocar	 device	 is	 an	 FDA-approved	

access system used for reduced port laparoscopic 

surgery in humans. This port allows the clinician to 

simultaneously pass multiple instruments through a 

single access point (Figure 2). 

The efficacy and learning curve of this access system 

in veterinary surgery is currently being evaluated clini-

cally for select procedures in canine and feline patients 

at	 University	 of	 Pennsylvania	 School	 of	 Veterinary	

Medicine (Figure 5). 

Port Placement

The	SILS	multitrocar	port	 is	packaged	and	supplied	

as	a	sterile	single-use	device.	It	is	a	blue	flexible	port	

made from hourglass-shaped elastic polymer that 

conforms and fits snugly within the abdominal inci-

sion.  

•	The	port	contains	4	openings:	1	for	 insufflation	

and 3 to accommodate separate rigid trocars 

from 5 to 12 mm in size. 

•	The	port	 is	 inserted	through	a	2-cm	fascial	 inci-

sion by placing 2 staggered, curved Rochester 

carmalt clamps at the base of the port and direct-

ing the tips of the carmalt into the abdomen.   

•	The	 compressibility	 of	 the	 port	 allows	 it	 to	

expand and fit snugly in the fascial incision, 

extending down to the level of the peritoneum.  

•	The	height	of	the	rigid	trocars	that	pass	through	

the port is staggered, allowing the heads to have 

freedom of movement without touching.

•	Specimen	 and	 liberated	 tissue	 can	be	 extracted	

either during or after the procedure is completed 

by	gently	pulling	the	SILS	port	out	of	the	incision.	

•	The	port	 can	be	 repeatedly	 inserted	or	 removed	

through the fascial incision during the procedure.

Instrument Placement

As with all laparoscopic surgery, adequate visualiza-

tion of the operative field is essential. A basic tenet of 

laparoscopic surgery requires a degree of triangula-

tion of instruments in order to produce adequate 

intracorporeal working space for dissection and 

manipulation of tissue. 

When	 using	 the	 SILS	 port	 with	 standard	 laparo-

scopic instruments, the parallel and close proximity 

of the left and right hands may result in crowding, 

ultimately preventing adequate triangulation. This 

problem is offset by using novel instruments that have 

the capability to articulate (Figure 6).  

•	The	 technique	 of	 criss-crossing	 2	 reticulating	

instruments (“cross handed”) has been described 

to	perform	various	SILS	procedures.12

•	Others	have	advocated	using	1	reticulating	instru-

ment and 1 straight instrument.13

Figure 5. SILS port placement for a canine ovari-

ectomy

Figure 6. Articulating instruments that allow trian-

gulation: SILS dissector & clinch articulating instru-

ments (covidien.com)

http://coopersurgical.com
http://covidien.com
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Clinical Evaluation 

In	veterinary	medicine,	the	efficacy	and	limi-

tations	of	the	SILS	multitrocar	port	with	use	

of articulating and straight instruments is 

currently under evaluation.

Triport+ Access System for Laparo-

Endoscopic Single-Site (LESS) Surgery

The	Triport+	multitrocar	device	 is	 an	FDA-

approved multitrocar access port used for 

reduced port surgery in humans (Figure 3). 

It	allows	the	clinician	to	pass	multiple	instru-

ments simultaneously through the port’s 

single incision (Figure 7). 

Port Placement

This port is packaged and supplied as a ster-

ile single-use device. 

•	In	 animals,	 this	 port	 requires	 a	 1.5-	 to	

2-cm fascial incision along the midline at 

the level of the umbilicus. The sheath of 

the multitrocar port is inserted through 

this fascial opening into the peritoneum 

with an introducer device. 

•	The	sheath	of	 the	Triport+	has	a	 self-expanding	

ring, which allows the base of the port to remain 

inside the peritoneum. The sheath is also adjust-

able; the port sits flush against the skin regardless 

of abdominal wall thickness or patient size.  

•	The	outer	portion	of	the	port	has	three	5-mm	ports	

and	a	10-mm	port	(reducible	to	5	mm),	enabling	a	

surgeon to perform a 4-port laparoscopic proce-

dure. The ports have a duckbill-lip seal, which 

facilitates introduction and removal of instruments 

while maintaining a pneumoperitoneum. 

•	The	 ports	 are	 also	 flexible	 and	 accommodate	

different types and sizes of laparoscopic instru-

ments, including those that are curved or bent. 

The	 TriPort+	multitrocar	 device	 has	 specifically	

designed curved instruments that enable triangu-

lation within the abdomen. The curves and bends 

allow the instruments to pass into the abdomen 

through any of the flexible ports.

Additional Applications

The system can be used in combination with a deflect-

able tip EndoEYETM optical camera (olympusamerica.

com) for visualization (Figures 7 and 8). This optical 

system allows the camera operator to visualize organs 

from different angles, bending and flexing the scope 

tip as needed to create the necessary view of the surgi-

cal procedure. 

The outer portion of the port can be removed without 

having to disengage the inner sheath from its snug fit 

against the abdominal wall. This allows for specimen 

retrieval without port removal. 

Clinical Evaluation

The	 clinical	 benefits	 and	 limitations	 of	 the	 TriPort+	

Figure 7. Illustration of pre-bent intruments 

and the EndoEYE articulating optic system 

passing through the Triport+ access system 

Figure 9. An extra small Alexis wound retractor being 

placed on a canine patient’s midline. The outer ring is 

rolled down to sit flush with the abdomen, allowing 360o 

radial wound retraction. 

Figure 8. The EndoEYE articulating optic 

system



January/February 2012   Today’s Veterinary Practice 19

The CuTTIng edge: InTroduCIng reduCed PorT LaParosCoPIC surgery  |

access device are being assessed in both human and 

veterinary surgery. Efficacy in veterinary patients is 

currently being clinically evaluated in select canine 

and	feline	cases	at	University	of	Pennsylvania	School	

of Veterinary Medicine. As of yet, no data exist within 

the	veterinary	literature	comparing	Triport+	to	stan-

dard multiport laparoscopy.  

 

GelPOINT Access System 

The	 GelPOINT	 multitrocar	 device	 (Figure 4) is an 

FDA-approved	 multitrocar	 access	 system	 used	 for	

reduced port surgery in humans.  

Port Components

•	This	multitrocar	 port	 consists	 of	 3	 components:	

Alexis wound retractor, GelSeal cap, and a set of 

4 instrument cannulas.  

•	The	 supplied	wound	 retractor	 has	 a	 large	 distal	

ring that can accommodate a range of abdominal 

incisions	from	1.5	to	7	cm	as	well	as	a	wide	range	

of abdominal wall thicknesses. The wound retrac-

tion	sheath	enables	360o of atraumatic retraction.14

•	The	outer	portion	of	this	multitrocar	

port is composed of flexible GelSeal 

that acts as a resealable barrier.

•	The	 GelSeal	 allows	 all	 cannulas	

to be repeatedly introduced and 

removed during a procedure.

•	Specimen	 removal	 can	 be	 safely	

repeated during a procedure with-

out removing the Alexis portion of 

the port, which provides a protec-

tive barrier for the incision site 

(Figure 9).14 

Port Placement

•	The	port	requires	a	fascial	incision	

approximately 2 cm wide; howev-

er, this incision can be increased 

up to 5 cm, allowing removal of 

larger tissues, such as a spleen 

or kidney. 

•	 The	port	 is	 typically	placed	

midline at the level of the umbi-

licus; however, in my experi-

ence, the port can be placed 

in alternate locations off the 

midline (eg, the flank region), 

accommodating such proce-

dures as reduced port nephrec-

tomy or splenectomy.  

•	 To	 place	 the	 port,	 the	 Alexis	

retractor is inserted through the 

skin incision. 

•	 Once	 the	 Alexis	 portion	

enables	 sufficient	 360°	 radial	

wound retraction, the GelSeal 

portion of the port is then latched 

onto the outer ring of the Alexis. 

•	The	ports	are	placed	through	the	GelSEAL	portion	

as needed once the desired arrangement of instru-

ments is determined for that particular procedure.

Clinical Evaluation

The	clinical	benefits	and	limitations	of	the	GelPOINT	

access system are currently being evaluated in veter-

inary surgery. Select canine patients are currently 

participating	 in	 trials	 at	 University	 of	 Pennsylvania	

School of Veterinary Medicine. To date, no data in the 

veterinary literature compares this system to standard 

multiport laparoscopy.  

CONCLUSION

Current efforts in human laparoscopy are focused on 

reducing overall surgical morbidity and veterinary 

laparoscopy	 has	 continued	 to	 follow	 suit.	 However,	

reduced port surgery in veterinary medicine is in its 

infancy.	 Further	 refinements	 in	 instrumentation	 and	

operative techniques are required before this method 

of surgical access can be widely accepted. 

Table 1. Traditional Multiport Thoracoscopic & Laparoscopic 
Procedures for Companion animals

Type of 

Procedure
Specific Surgical Procedure

Thoracoscopic •	Lung lobectomy
•	Pericardiectomy
•	Praa correction
•	Pleural biopsy

•	Pulmonary mass resection
•	Pyothorax lavage
•	Thoracoscopic exploration
•	Thymectomy

Laparoscopic •	adrenalectomy
•	Cholecystectomy
•	Cryptorchidectomy
•	Cystotomy
•	gastropexy
•	Liver biopsy

•	nephrectomy
•	omental mass resection
•	ovariectomy
•	ovariohysterectomy 
•	Pancreatic biopsy
•	Partial liver lobectomy

PRAA = persistent right aortic arch

Table 2. reduced Port surgical Platform: sPa, sILs, Less, or 
gelPoInT Procedures for Companion animals

Type of 

Procedure
Specific Surgical Procedure

Thoracoscopic •	Pleural biopsy
•	Pyothorax lavage 
•	Thoracoscopic exploration

Laparoscopic •	Cholecystectomy
•	Cryptorchidectomy
•	gastropexy
•	Liver biopsy

•	nephrectomy
•	ovariectomy
•	ovariohysterectomy
•	splenectomy

LESS = laparo-endoscopic single-site surgery; SILS = single incision laparoscopic 

surgery; SPA = single port access
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Ongoing advancements in human laparoscopy 

have inspired our group to improve existing mini-

mally invasive surgical techniques and evaluate the 

reduced port platform’s use in veterinary laparoscopy 

(Tables 1 and 2, page 19). Our initial experience is 

promising. The combination of successful use of SPA 

techniques in canine patients and multitrocar devices 

in cats and dogs for specific laparoscopic procedures 

have provided evidence that, with appropriate patient 

selection, the reduced port platforms have a role in 

companion animal veterinary medicine. ■ 

Less = laparo-endoscopic single-site surgery; 
noTes = natural orifice transluminal endoscopic 
surgery; sILs = single incision laparoscopic surgery; 
sPa = single port access 
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January 2012—

While building our 

readership base since 

our inaugural July/

August	2011	issue,	we	

continue to receive 

fantastic feedback from 

everyone who reads Today’s Veterinary 

Practice. Within the next few months we 

will be asking our readers to participate 

in an official readership survey on our 

website (todaysveterinarypractice.com) 

to find out what topics you’d like to see us 

covering, your thoughts on current content 

and design, and what we’re doing well 

versus areas that need improvement. Keep 

your eyes open for the announcement of 

when the survey will take place—you won’t 

want to miss out on the prize opportunities 

available to those who participate.
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