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Introduction

While there have been significant advances in biological 
treatments for ulcerative colitis (UC), there remains a 
need for operative intervention in approximately 30% of 
patients. Restorative proctocolectomy with ileal pouch-anal 
anastomosis (IPAA) is the preferred surgery for UC patients 
with medically refractory disease, refractory bleeding, or 
dysplasia/cancer. As in most surgical procedures, the move 
toward minimally invasive surgery (MIS) has improved 

overall patient outcomes and UC is no exception. Historically 
patients have undergone laparotomy for total abdominal 
colectomy (TAC) and IPAA with the frequent need for 
multistage surgery as well as multiquadrant abdominopelvic 
surgery presenting a challenge in the adoption of MIS surgery 
for UC. However, advances in minimally invasive techniques 
over the last two decades from hand-assist laparoscopy to 
totally laparoscopic surgery, robotic surgery, and transanal 
approaches have facilitated the gradual move toward MIS. 
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Clinically, as surgeons, we must continue to adapt and adopt 
advancing techniques that have been proven to improve 
patient outcomes. Reviews such as these allow us to adopt 
these proven techniques and continue to push forward with 
advancements beyond where our skills currently lie. Here, 
we will add to the current breadth of knowledge to discuss 
the various approaches for MIS surgery in UC including the 
potential advantages and pitfalls of each approach. 

Hand-assist laparoscopic surgery

Laparoscopic surgery for UC was first reported in 1992 in 
two patients undergoing total proctocolectomy with end 
ileostomy but did not gain popularity early on due to the 
complex nature of these surgeries and concerns over long 
operative times (1). Up until the mid-2000s surgery for UC 
was routinely performed open through a midline laparotomy 
and the transition to minimally invasive approaches was 
broached with some trepidation. The concern for fragility 
of tissues, malnourishment, and immunosuppression in 
this population were additional concerns that delayed 
the transition to laparoscopy. In the 2000s, hand-assisted 
laparoscopic surgery (HALS) gained popularity providing 
a comfortable transition to laparoscopic surgery. This 
hybrid approach allowed manual palpation and open 
access when needed while avoiding a midline laparotomy. 
TAC was performed through a hand port placed through 
a Pfannenstiel incision followed by proctectomy, pouch 
construction, and anastomosis performed open through the 
Pfannenstiel port (2). Improvements in advanced energy 
devices using ultrasonic and bipolar energy provided safe 
vessel sealing and further helped propel MIS for UC. For 
surgeons starting their laparoscopic careers, HALS TAC 
had a significantly shorter learning curve than straight 
laparoscopic TAC (3) and was associated with shorter 
operative times and fewer conversions to open (4).

Studies showed the safety of HALS for elective IPAA 
(5-7) and urgent colectomy in fulminant colitis (8,9). 
Comparative studies showed faster time to bowel function 
and ambulation, reduced blood loss and shorter hospital 
stay with HALS vs. open IPAA (10,11). An early randomized 
trial suggested increased operative time and cost, but no 
difference in morbidity and postoperative hospital stay with 
HALS vs. open IPAA (12). However, long-term results of 
this trial suggested improved body image and cosmesis with 
HALS IPAA (13). A large case-matched study comparing 
laparoscopic-assisted (HALS or straight laparoscopic with 
open pelvic dissection) versus open IPAA found improved 

pouch function in the laparoscopic assisted group at 1-year 
postoperatively with decreased number of stools and pad 
usage but equivalent long-term functional outcomes, quality 
of life and pouch survival rates (14). 

Totally laparoscopic surgery

Despite the many advantages of HALS, the constraints 
of the bony pelvis prohibited application of HALS 
in proctectomy, and hence HALS remained a hybrid 
laparoscopic-open operation for IPAA. With growing 
experience in MIS, many surgeons transitioned to a totally 
laparoscopic approach using multiple access ports, with 
specimen extraction and pouch creation often performed 
through a Pfannenstiel incision or the ileostomy site. For 
many surgeons, HALS remained a useful tool and bridge to 
laparotomy during a difficult dissection. Studies of totally 
laparoscopic IPAA have shown feasibility and safety (15-18).  
One feasibility study reported 82 patients undergoing 
totally laparoscopic IPAA with 11% conversion rate 
and significant decrease in operative time after the first  
40 cases. One-year functional results showed 4.7±1.9 bowel 
movements daily and 1.0±1.2 nightly bowel movements (18).  
Compared to open surgery, totally laparoscopic IPAA 
offers reduced operative blood loss and analgesic drug 
use, shorter hospital stay and fewer incisional, abdominal 
and adnexal adhesions (16,19,20). While initial data in the 
early era of minimally invasive colectomy showed similar 
clinical outcomes with HALS and totally laparoscopic  
colectomy (21), more recent data suggests improved 
outcomes with a totally laparoscopic approach including 
reduced superficial surgical site infection rates and 
postoperative ileus (22). 

Since totally laparoscopic IPAA includes a laparoscopic 
proctectomy, impact on sexual function must also be 
evaluated. A study comparing male and female body image 
and sexual function after laparoscopic or open IPAA found 
slightly improved body image in laparoscopic treated 
women but similar sexual function (23) while another study 
comparing laparoscopic vs. open rectal dissection during 
IPAA identified open surgery as a risk factor for erectile 
dysfunction [odds ratio (OR) =4.16, 95% confidence 
interval (CI): 1.62–10.65, P=0.003]. In female patients, 
totally laparoscopic IPAA has also been shown to benefit 
female fertility and fecundity presumably through decreased 
pelvic adhesions (24,25). 

Expanding on the laparoscopic approach, single-port 
(SP) IPAA with access through the future ileostomy site 
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in the right lower quadrant has also been reported with 
successful outcomes (26) but benefits in clinical outcomes 
over multiport laparoscopy have not been determined. 

Laparoscopic IPAA technique

Multiport laparoscopic IPAA is generally performed 
through 5 port sites with camera port at the umbilicus and 
extraction through a Pfannenstiel incision. Alternatively, 

to minimize abdominal incisions, specimen extraction may 
be performed through future ileostomy site or trans-anally 
in cases of rectal mucosectomy. In our experience, a 3-port 
technique (Figure 1) may be used during laparoscopic 
TAC with a 10-mm periumbilical camera port, a 12-mm  
working port at the future ileostomy site in the right 
lower quadrant and a 5-mm suprapubic port. The 10-mm, 
30-degree Olympus ENDOEYE (Olympus Medical System 
Corp, Tokyo, Japan) provides optimal visualization while 
minimizing instrument clashing through its integrated all-
in-one design incorporating the light cable and camera 
system. This allows the entire colon to be mobilized using 
a 10-mm LigasureTM blunt tip (Medtronic Inc., Dublin, 
Ireland) through the 12-mm port at the ileostomy site. 
A lateral to medial approach working from right to left 
commences with transection of the rectosigmoid colon 
where the taenia splay using a 60-mm laparoscopic stapler. 
The specimen is extracted through the ileostomy site and 
ileal transection is performed extra-corporeally to prevent 
blowout of the staple line during extraction through the 
relatively small ileostomy aperture. 

In a staged IPAA, the second stage begins by mobilization  
of the ileostomy followed by abdominal insufflation and 
SP laparoscopy using a GelPOINT® Mini Advanced 
Access Platform (Applied Medical Resources, Rancho 
Santa Margarita, CA, USA) placed through the ileostomy 
site (Figure 2). The ileal mesentery is mobilized to the 
duodenal sweep and pouch length can be assessed intra- 
and extra-corporeally. Proctectomy is then performed 
laparoscopically through the GelPOINT® Mini and 
additional trocars may be placed in the left lower quadrant 
and umbilicus if needed for visualization and retraction. 
The superior hemorrhoidal artery is divided close to the 
bowel to minimize hypogastric nerve injury and dissection 
is carried in the total mesorectal excision plane posteriorly 
and close to the rectum laterally and anteriorly to minimize 
injury to the autonomic nerves and urogenital structures. 
When rectal mobilization has reached the anorectal 
ring, a laparoscopic stapler is placed perpendicular to the 
rectum and appropriate level of transection is confirmed 
with digital exam or flexible sigmoidoscopy prior to staple 
firing. This is a crucial step as one of the great limitations 
to laparoscopic IPAA implicated in pouch failure is an 
excessively long rectal cuff (27). Another limitation during 
this portion of laparoscopic IPAA is the need for multiple 
staple firings to achieve perpendicular rectal transection 
due to limitations of stapler articulation in the tight space 
within the bony pelvis. Limiting staple firings to 2 or less is 

Figure 1 Three-port access for laparoscopic total abdominal 
colectomy.

Figure 2 Single-incision IPAA may be performed through the 
future ileostomy site. IPAA, ileal pouch-anal anastomosis.
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important to minimize anastomotic leak complications (28).  
In our experience, if this step cannot be completed using 2 
or fewer staple firings, a Pfannenstiel incision may facilitate 
rectal transection using a TATM (Medtronic Inc., Dublin, 
Ireland) or Echelon CONTOUR stapler (Ethicon Inc., 
Raritan, NJ, USA). In our practice, pouch construction 
is performed extracorporeally through the ileostomy site, 
and double-stapled anastomosis can be achieved under 
laparoscopic visualization. 

Transanal IPAA (taIPAA)

Advances in natural orifice and transanal MIS have yielded 
considerable interest in transanal proctectomy in the recent 
decade. Similar to transanal total mesorectal excision 
(taTME) for rectal cancer, taIPAA for UC is ideal for 
patients with a narrow and deep pelvis where traditional 
straight stick laparoscopic instruments may struggle to 
reach and visualize. Potential advantages of the transanal 
approach in UC include direct in-line access to the low 
rectum, consistent rectal transection at the anorectal 
junction leaving a limited rectal cuff, and omission of 
multiple staple firings with a single-stapled anastomosis 
(29,30). Studies comparing taIPAA and transabdominal 
IPAA have shown safety of taIPAA with short-term (31,32) 
and long-term outcomes (33,34) comparable to the 
transabdominal approach. However, in our experience, 
taIPAA carries a higher rate of anastomotic leak compared 
with transabdominal IPAA (11% vs. 2%; P=0.03), although 
this may be attributable to our very low leak rate with 
conventional transabdominal IPAA (35,36) as our taIPAA 
leak rates mirror that of other published literature. It is 
our opinion that transanal IPAA belongs in the toolbox 
for approaches to IPAA and may be of specific benefit in 
patients with a particularly narrow and difficult pelvis or in 
patients with rectal cancer in the setting of UC. 

Robotic surgery 

The quest for MIS for UC has led many surgeons down the 
robotic pathway. With improved dexterity, ergonomics, and 
three-dimensional (3D) visualization, the Da Vinci Surgical 
System (Intuitive Surgical, Mountain View, Sunnyvale, CA, 
USA) has been increasingly used for colorectal surgery, 
and in particular in the pelvis for rectal cancer, prolapse 
surgery, and IPAA (37-39). Robotic IPAA may be performed 
totally robotic or hybrid, combining laparoscopic TAC and 
robotic proctectomy with intracorporeal or extracorporeal 

creation of the pouch. A recent meta-analysis comparing 
robotic versus laparoscopic IPAA included 5 non-
randomized studies and 3 case series (39). While operating 
times appeared longer for robotic cases, blood loss was 
significantly less in 3 out of 4 studies that reported this 
outcome and hospital stay was shorter in two studies. 
There was no statistically significant difference in overall 
complications, hospital readmissions, functional outcomes 
or quality of life.

SP robotics in the abdomen have only been used in 
a limited fashion up to this point but may show some 
promise for minimally invasive procedures in the future. 
Alternatively, SP Da Vinci transanal proctectomy for cancer 
has been reported, and may offer an alternative approach 
for transanal proctectomy in UC (40). 

Conclusions

With clear advantages in short-term surgical outcomes 
including reduced pain, shorter hospital stay, faster return of 
bowel function, improved cosmesis as well as some potential 
long-term benefits in bowel function, female fertility, and 
male sexual function it is clear that MIS for UC is here 
to stay. Even in the urgent setting with fulminant colitis, 
laparoscopy is safe and should be preferred over midline 
laparotomy except in the unstable patient. As we continue 
to move forward in minimally invasive colorectal surgery 
we must continue to innovate, especially in those cases that 
carry the highest morbidity and require the most technical 
skill. Continued research in single site robotic surgery, 
taIPAA, and robotics will help drive our patient centered 
progress forward. It also emphasizes the need for improved 
training both in domestic programs but also at global UC 
centers. 

In IPAA surgery, surgeon expertise and preference may 
dictate the minimally invasive approach from laparoscopic, 
hybrid, transanal, to robotic surgery as studies suggest 
similar outcomes across the various modalities. Basic 
principles of quality pouch surgery should always be 
followed regardless of the minimally invasive approach, 
including assessment of pouch reach prior to embarking 
on proctectomy, dissection close to rectum to avoid nerve 
injury, minimizing cuff length to <2 cm, avoidance of 
multiple distal rectal staple firings, maneuvers to achieve 
pouch reach with minimal tension, and construction of a 
secure anastomosis. Maintaining these principles during 
minimally invasive IPAA is of utmost importance as 
construction of a poorly functioning pouch may ultimately 
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destroy patient quality of life, lead to pouch failure, and 
ultimately permanent ileostomy. Given the relatively young 
age of patients undergoing IPAA, factors such as fertility, 
sexual function, and cosmesis remain major factors in 
their quality of life, satisfaction, and overall wellness and 
emphasis should be placed on techniques and maneuvers to 
optimize these outcomes as well. As innovation continues 
to drive MIS forward, surgeons should prioritize safe 
pouch surgery by mastering an approach and continuing 
to incorporate sensical innovation to improve on the long-
term outcomes and quality of life of patients having surgery 
for UC.
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