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Laparoscopic Anterior Resection
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Introduction

The first radical rectal surgery was first per-
formed by Sir William Ernest Miles with a per-
manent stoma in 1907 while restorative rectal
resection was introduced in 1948 by Claude F
Dixon. The evolution of using surgical staplers
in 1972 by Mark Mitchell Ravitch, doubling sta-
pling technique by Knight and Griffen in 1980 as
well as the development of coloanal anastomo-
sis, intersphincteric dissection, and colonic-
pouch anal anastomosis by Parks, Larzothes, and
Parc respectively between 1980 and 1986 allows
more opportunities for restorative resections for
low rectal tumors. The concept of Total
Mesorectal Excision (TME) with sharp dissec-
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tion under direct vision and gentle continuous
traction by RJ Heald [1] heralded the major
milestone in modern rectal cancer surgery in sig-
nificantly reducing local recurrence and improv-
ing patient outcomes. Although laparoscopic
surgery began in the 1980s, the first laparoscopic
colonic surgery was only performed in 1991.
Laparoscopic rectal resection according to the
principles of TME has been performed increas-
ingly since with a few randomized controlled
clinical trials (CLASICC, COLOR II, ACOSOG
76051, ALaCaRT) [2-7] demonstrating signifi-
cantly better postoperative pain, shorter hospital
stay, and improved quality of life with controver-
sial but mostly comparable short- and intermedi-
ate-term oncological outcomes.

Indications

The most common indication is for resection of
sigmoid and rectal tumors as long as a negative
distal resection margin and adequate postopera-
tive anal sphincter integrity can be preserved.
Other indications include large rectal polyps not
amenable to other excisional techniques, severe
pelvic inflammation or infection causing refrac-
tory rectal stricture, severe pelvic endometriosis,
salvage prostectomy for benign causes (rectovag-
inal or rectourethral fistula) with failure of all
other treatment modality, secondary tumor by
direct invasion, presacral tumors, and rectal
trauma.
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Contraindications

Absolute contraindications are inability to
tolerate prolonged pneumoperitoneum in a
Trendelenburg position especially for patients
with cardiac failure or severe pulmonary dis-
ease, hemodynamic instability, or cases of com-
promised oncological safety (sphincter, pelvic
floor, sacral, and/or pelvic side wall invasion).
Relative contraindications would be dependent
on the skills of the surgeon and patient character-
istics that may prohibit a laparoscopic approach
including bulky rectal tumors requiring en bloc
multivisceral resection, morbid obesity, severe
adhesions, pregnancy, and bowel obstruction.

Preoperative Assessment

Postoperative expectations of pelvic organ func-
tion including infertility and possibility of stoma
must be discussed as anatomical restoration in
low rectal resection may not be functionally
acceptable for certain patients because of their
lifestyle or occupation.

A routine anesthetic assessment is performed
prior to surgery. Preexisting anal sphincter func-
tion and previous trauma including perianal sur-
gery must be elicited. Digital rectal examination
is mandatory to assess the preexisting anal tone,
sphincter integrity, distal margin of rectal tumor
focusing on proximity to the sphincters and pel-
vic floor muscles, and possibility of invasion to
adjacent structures. A complete preoperative
colonoscopy is mandatory to exclude synchro-
nous proximal lesions and biopsy the tumor (tat-
too if small). Complete TNM staging with
appropriate locoregional imaging is necessary to
guide the optimal treatment approach. Computed
tomography (CT) is used for the assessment of
distant metastases and magnetic resonance imag-
ing (MRI) is the current gold standard for preop-
erative T- and N-stage evaluation for rectal
tumors as well as assessment for invasion into
sphincters and pelvic floor [8].

Preoperative oral bowel preparation for rectal
surgery has been controversial but the current
ASCRS recommendation for elective surgery is

for preoperative oral antibiotics in combination
with mechanical bowel preparation [9].

OT Setup and Techniques

The patient is placed in the modified lithotomy
position with both legs on adjustable stirrups.
Both arms are tucked in. A Trendelenburg posi-
tion is utilized to gravitationally move the omen-
tum and bowels cephalad for unobstructed access
to the pelvis. Tilting the patient to the right allows
unhindered access to the regions of the inferior
mesenteric artery and vein, left mesocolon, left
retroperitoneum, splenic flexure, and left colon
(Fig. 1).

The surgeon (S) stands on the right side of the
patient with the camera assistant (C) beside the
surgeon. The first assistant (F) stands on the left
side of the patient (Fig. 2). The monitor screens
(M) are placed on the left side of the patient with
flexible mobility between the cranial and caudal
end as required.

(a) Placement of Trocars

We use an open technique to insert the
12 mm trocar for the telescope at the umbili-
cal region, favoring the supraumbilical posi-
tion. Additional varying number of working
trocars are placed under direct visualization.
We use the 5-trocar technique—Fig. 3. A
high anterior resection may not require the
fiftth port. The second port at RLQ (two

Fig. 1 Patient is strapped to the table with a chest strap
(a) and mouldable bean bag (b), both legs in adjustable
stirrups (c) to prevent truncal sliding in the Trendelenburg
position with right table tilt
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b Cranial end

Cranial end

Fig. 3 Placing the palm with the wrist on the symphysis pubis and fingers spread open on an insufflated abdomen (a)
can guide the positions of the trocars (b) placed on a semi-circular line with the left trocars as mirror trocars of the right

(b)

fingerbreadths anterior to the ASIS) is a
12 mm access port for the endoscopic sta-
pler. The left-sided trocars are mirror trocars
of the right. An additional sixth trocar at the
RUQ is used to access the lesser sac and aid
splenic flexure mobilization.
Medial-to-lateral mesocolic dissection,
IMA division

Pneumoperitoneum  is  created  at
10-15 mm Hg and abdominal cavity is

inspected for metastases. The sigmoid colon
is retracted anteriorly out of the pelvis.
Dissection begins at the level of sacral prom-
ontory and continued cephalad towards the
ligament of Treitz, anterior to the aorta. An
avascular plane is created beneath the SRA
arch to separate the left mesocolon from the
posterior retroperitoneal fascia in a medial-
to-lateral fashion all the way to the left lateral
peritoneal reflection (Fig. 4). An alternative
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Fig. 4 Medial-to-lateral dissection (arrow) with the SRA
arch being retracted anteriorly and the retroperitoneal fas-
cia and structures being swept posteriorly

Fig.5 IMA ligation—clips placed proximally at the root,
2 cm distal to the aorta, after adequate skeletonization

lateral-to-medial approach is used if this
approach becomes difficult, especially in
obese patients.

High ligation of the IMA requires expo-
sure of the root of the IMA and ligating it at
1-2 cm from the aorta. The IMA can be
divided between clips or with a linear vascu-
lar stapler/vessel-sealing device—Fig. 5.

(c) Inferior Mesenteric Vein (IMV) Division
and Access to Lesser Sac, Splenic Flexure,
and Lateral Colonic Mobilization

The dissection continues superiorly along
this avascular plane all the way to the infe-
rior border of the pancreas and ligament of
Treitz with a high IMV ligation at this posi-
tion (Fig. 6). Transverse colon is then
retracted anteriorly adjacent to the ligament
of Treitz to divide the root of the transverse
mesocolon anterior to the pancreas to enter
the lesser sac (Fig. 7a). Pancreaticocolic
ligaments are divided, taking care to avoid

Fig.

6 IMV ligation, lateral to the ligament of Treitz,

below the inferior border of the pancreas

(d)

the marginal artery. Transverse colon is
retracted caudally to divide the gastrocolic
ligament (Fig. 7b) to meet the dissection
plane in the lesser sac. Left colonic and
splenic flexure mobilization is completed
with the division of the remaining lateral
peritoneal attachments and splenocolic liga-
ments (Fig. 7c, d).

Alternatively, a reversed lateral-to-medial
splenic flexure mobilization can be used to
enter the lesser sac but it is technically more
difficult and has a higher chance of pancre-
atic injury.

Pelvic  Dissection:Total Mesorectal
Excision (TME) and Bowel Transection

Sigmoid colon is retracted cephalad and
anteriorly to identify the retrorectal space.
The posterior rectal mobilization is carried
out with sharp dissection preferably with
monopolar electrocautery along the avascu-
lar areolar plane between the visceral and
parietal endopelvic fascia while simultane-
ously maintaining gentle continued traction
of the rectum anteriorly all the way to the
pelvic floor (Fig. 8a, b). A tape can be used to
aid rectal retraction during the TME (Fig. 8c).
The dissection continues in the same plane
bilaterally (Fig. 8d, e) and anteriorly along
the Denonvillier’s fascia (Fig. 8f) down to
the pelvic floor. Be wary not to injure the
parasympathetic nervi erigentes (S2 to S4)
from overzealous lateral dissection beyond
the mesorectal fascia. Coordinated planar
tractions and counter tractions are needed for
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Fig. 7 (a) Entering lesser sac. (b) Division of gastrocolic ligament. (¢) Dividing lateral peritoneal attachment. (d)
Dividing splenocolic ligament
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accurate TME dissection. The level of rectal
transection is then confirmed by digital rectal
and/or endoscopic examination after a com-
plete circumferential TME. The rectum is
irrigated, stapled, and divided with an endo-
scopic stapler (Fig. 9).

The mesocolon is divided intracorpore-
ally. A grasper holding the proximal bowel
presents the specimen at the extraction site
for exteriorization (Fig. 10a). Anvil of the
circular stapler (at least 28 mm) is anchored
in the conduit with a purse-string suture after
transection (Fig. 10b). The colon is returned
to the abdomen and the extraction site is tem-
porarily closed for re-pneumoperitoneum in
preparation for intracorporeal anastomosis.
Anastomosis

The rectal stump is transfixed with the tip
of the head of the circular stapler while the

posterior vaginal wall/prostate is retracted
anteriorly to avoid inclusion into the sta-
pler line. The colonic mesentery is checked
for twisting before firing the stapler. The
integrity of the anastomosis is assessed
by visually verifying the completeness of
the proximal and distal donuts, perform-
ing an air insufflation test and endoscopic
evaluation of the anastomotic stapling line.
Several intracorporeal stapled anastomotic
techniques other than end-to-end anastomo-
sis (ETE) can be used to reduce the inci-
dence of low anterior resection syndrome
(LARS) by creating a neorectal reservoir
(Fig. 11). We do not routinely insert a drain
in the pelvis. A temporary diverting stoma
is constructed mainly in low anastomosis of
immunosuppressed individuals and/or irra-
diated pelvis.
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Fig.8 (a) Posterior TME, sharp dissection at the avascu-  cephalad; (d) right lateral TME; (e) left lateral TME; (f)
lar areolar plane; (b) complete posterior TME down to the  anterior TME
pelvic floor; (¢) cotton sling/tape to retract the rectum

Fig. 9 Rectal transection with GIA, vagina retracted
anteriorly by the first assistant
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Fig. 10 (a) Specimen extraction. (b) Anvil inserted into the antimesenteric border of colonic conduit for side-to-end
anastomosis
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Fig. 11 Intracorporeal colorectal end-to-end (ETE) stapled anastomosis, side-to-end anastomosis, colonic J-pouch
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Complications and Management
Ureteric and Bladder Injury

Adequate exposure in the correct dissection plane
would avoid accidental injury. Inflammation, can-
cer infiltration, and adhesions can alter the regional
anatomy and would require insertion of an intra-
operative ureteric stent for identification. Repair is
dependent on the location of injury and length of
transected ureter. Bladder injury usually results from
electrocoagulation tears during TME. Immediate
suturing with postoperative bladder catheterization
for 7-10 days is usually adequate.

Vascular Injury

Aggressive grasping or lifting of the vessels during
mesenteric dissection can cause vessel tear. IMA
and IMV must be adequately skeletonized with
forceps in an alternating parallel and perpendicu-
lar direction to the vessel from its surrounding tis-
sues at an appropriate exposure length before
vascular clipping or sealing prior to division.
Injury to the marginal artery and Arc of Riolan can
occur during the medial dissection into the lesser
sac and should be avoided to maintain collateral
supply to the left colonic conduit. Bleeding from
presacral venous plexus during TME may require
second-look laparotomy after pelvic packing if
conventional hemostatic methods fail. Iatrogenic
splenic injury can occur from traction or capsular
tear during splenic flexure mobilization.

Neurological Injury

Urinary and sexual dysfunction from damaged
superior hypogastric plexus, the hypogastric
nerves, the inferior hypogastric plexus, the pelvic
splanchnic nerves, and the neurovascular bundle
of Walsh from thermal injury, ischemia, tension,
or inflammation during IMA dissection and TME
can be avoided by careful sharp dissection with
anatomical familiarization in these areas.

Anastomotic Leak

Any error during intracorporeal stapling anasto-
mosis must be fixed immediately. A close-up
visual inspection of the staple formation on the
rectal stump should be undertaken after the firing
of the endoscopic stapler and when the circular
stapler is pushed up to the top of the rectal stump
before anastomosis. Any incomplete donuts
would require inspection of the anastomosis, leak
test, and additional suturing of the defect.
Recently, the use of indocyanine green (ICG) in
the evaluation of perfusion for both proximal and
distal stumps prior to anastomosis may reduce
the risk of anastomotic leak from ischemia [10].
A tension-free anastomosis is essential. Proximal
diverting stoma should always be considered in
the presence of any doubt of the anastomotic
integrity.

Low Anterior Resection Syndrome
(LARS)

Alternative anastomotic techniques of STE, CJP,
and TC create a neorectal reservoir to reduce the
incidence of LARS, especially in young patients
with irradiated pelvis. CJP has been demon-
strated to provide better bowel function for up to
2 years compared to ETE but is technically lim-
ited by a narrow pelvis, insufficient colonic
length, or colonic diverticulosis. STE seems to be
functionally comparable to CJP in a limited lit-
erature review [11, 12].

Fistula

Although rare, rectovaginal fistula is caused
more commonly by inadequate dissection and
stapling error. One must carefully dissect
between the rectal stump and posterior vaginal
wall and introduce the circular stapler at a
marked posterior angle in the rectal stump to
avoid the inclusion of the vaginal wall in the tis-
sue rings (donuts).
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Incisional Hernia

Specimen extraction from the conventional left
iliac fossa port or midline contributes to a higher
incidence of incisional hernia. Moving the speci-
men extraction site to a Pfannenstiel incision
reduces the incidence [13].

Postoperative Care

Nasogastric tube is removed at the end of sur-
gery. Pelvic and peritoneal drains are not rou-
tinely inserted. Postoperative urinary drainage
should be ideally <24 h for low-risk patients but
those with extensive pelvic dissection may
require catheterization up to 3 days after surgery.
Early diet on the first day (liquids/low residue
diet within 4 h) after surgery should be intro-
duced. Early postoperative mobilization is
encouraged as early as 2 h after surgery and 6 h
thereafter.

References

1. Heald RJ, Moran BJ, Ryall RD, Sexton R, MacFarlane
JK. Rectal cancer: the Basingstoke experience of
total mesorectal excision, 1978-1997. Arch Surg.
1998;133:894-9.

2. Green BL, Marshall HC, Collinson F, Quirke P,
Guillou P, Jayne DG, et al. Long-term follow-up
of the medical research council CLASICC trial of
conventional versus laparoscopically assisted resec-
tion in colorectal cancer. Br J Surg. 2013;100:75-82.

3. Bonjer HJ, Deijen CL, Abis GA, Cuesta MA, van
der Pas MHGM, de ESM L-d K, COLOR II Study
Group, et al. A randomized trial of laparoscopic ver-
sus open surgery for rectal cancer. N Engl J Med.
2015;372:1324-32.

10.

11.

12

13.

. Fleshman J, Branda M, Sargent DJ, Boller AM, George

V, Abbas M, et al. Effect of laparoscopic-assisted
resection vs open resection of stage II or III rectal
cancer on pathologic outcomes: the ACOSOG Z6051
randomized clinical trial. JAMA. 2015;314:1346-55.

. Stevenson AR, Solomon MJ, Lumley JW, et al.

Effect of laparoscopic assisted resection vs open
resection on pathological outcomes in rectal can-
cer: the ALaCaRT randomized clinical trial. JAMA.
2015;314(13):1356-63.

. Stevenson ARL, Solomon MJ, Brown CSB, et al.

Disease free survival and local recurrence after lap-
aroscopic assisted resection or open resection for
rectal cancer: the Australasian laparoscopic cancer
of the rectum randomized clinical trial. Ann Surg.
2019;269(4):596-602.

. Fleshman J, Branda ME, Sargent DJ, et al. Disease free

survival and local recurrence for laparoscopic resection
compared with open resection of stage II to IIl rectal can-
cer: follow up results of the ACOSOG Z6051 random-
ized controlled trial. Ann Surg. 2019;269(4):589-95.

. MERCURY Study Group. Diagnostic accuracy of

preoperative magnetic resonance imaging in predict-
ing curative resection of rectal cancer: prospective
observational study. BMJ. 2006;333:779.

. Migaly J, Bafford AC, Francone TD, et al. The

American Society of Colon and Rectal Surgeons clin-
ical practice guidelines for the use of bowel prepara-
tion in elective colon and Rectal surgery. Dis Colon
Rectum. 2019;62:3-8.

Gilshtein H, Yellinek S, Wexner SD. The evolving
role of indocyanine green fluorescence in the treat-
ment of low rectal cancer. ALES. 2018;3(10):1-4.
Huttner FJ, Tenckhoff S, Jensen K, et al. Meta-analysis
of reconstruction techniques after low anterior resec-
tion for rectal cancer. BrJ Surg. 2015;102:735-45.

. Brown CJ, Fenech DS, McLeod RS. Reconstruction

techniques after rectal resection for rectal cancer.
CochraneDatabase SystRev.2008;2008(2):CD006040.
https://doi.org/10.1002/14651858.CD006040.pub?2.

Samia H, Lawrence J, Nobel T, Stein S, Champagne
BJ, et al. Extraction site location and incisional her-
nias after laparoscopic colorectal surgery: should we
be avoiding the midline? Am J Surg. 2013;205:264-7.

Open Access This chapter is licensed under the terms of the Creative Commons Attribution 4.0 International License
(http://creativecommons.org/licenses/by/4.0/), which permits use, sharing, adaptation, distribution and reproduction in
any medium or format, as long as you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter's Creative Commons license,
unless indicated otherwise in a credit line to the material. If material is not included in the chapter's Creative Commons
license and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to

obtain permission directly from the copyright holder.


https://doi.org/10.1002/14651858.CD006040.pub2
http://creativecommons.org/licenses/by/4.0/

	Laparoscopic Anterior Resection
	Introduction
	Indications
	Contraindications
	Preoperative Assessment
	OT Setup and Techniques
	Complications and Management
	Ureteric and Bladder Injury
	Vascular Injury
	Neurological Injury
	Anastomotic Leak
	Low Anterior Resection Syndrome (LARS)
	Fistula
	Incisional Hernia

	Postoperative Care
	References




