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Abstract
Laparoscopic rectal cancer surgery has widely been adopted over the past decade. With technical advances, data have
shown equivalent outcomes with open surgery. In this paper, we discuss the potential complications of laparoscopic
anterior resection, the need for early recognition and prompt management.
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INTRODUCTION
Laparoscopic anterior resection (LAR) is currently a routine practice in specialized high-volume centres,
with equivalent oncological outcomes in historical, open surgery[1-3]. Appropriate pelvic dissection can be
measured by the adequacy of circumferential margin (CRM) and distal margin, both are risk factors of local
recurrence. No difference in CRM positivity has been shown in patients undergoing open and LAR in the
large, multicentre randomised controlled trials, such as the CLASSIC trial[1] (14% vs. 16%, respectively). LAR
remains a technically challenging technique, particularly in the male pelvis, because of limited space in the
pelvic cavity. It is estimated that a learning curve of 60-80 resections are required to obtain proficiency[4].
Data suggest that the learning curve is an important risk factor for postoperative complications [5].
Similarly, many data exist to suggest that postoperative complications may promote tumour recurrence
and decrease long-term survival[6,7], although there is no general consensus among patients undergoing low
anterior resection for rectal cancer[8]. Post-operative complications can be classified according to time-line
related to surgery[1,8], although most authors use well-known classification systems such as Clavien-Dindo[9]
[Table 1].
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Table 1. Classification of post-operative complications according to Clavien-Dindo
Grade
I
II
III
IIIa
IIIb
IV
IVa
IVb
V

Definition
Any deviation from the normal postoperative course without the need for pharmacological treatment or
surgical, endoscopic, and radiological interventions
Requiring pharmacological treatment with drugs other than such allowed for grade I complications
Requiring surgical, endoscopic or radiological intervention
Intervention not under general anaesthesia
Intervention under general anaesthesia
Life-threatening complication, requiring IC/ICU management
Single organ dysfunction (including dialysis)
Multiorgan dysfunction
Death of patient

IC: intermediate care; ICU: intensive care unit

EARLY POSTOPERATIVE COMPLICATIONS

Morbidity rates occurred within 30 days of the LAR ranged from 25%-32%[1,8] while mortality during the
same period reaches 6% to 8%[5,8].
Surgical site infection

Surgical site infection (SSI) includes incisional or wound infection and organ space infection occurring
within 30 days after surgery.
Incisional SSI
Incisional SSI is further divided by the Centres for Disease Control and Prevention[10] into superficial
incisional SSI, involving only the skin and subcutaneous tissue, and those involving deeper soft tissues,
known as deep incisional SSI. Wound infection is defined by the presence of purulent drainage from the
superficial incision with organisms isolated on its culture and signs or symptoms suggestive of infection,
such as erythema, induration and pain. Superficial SSI is one of the most common complications after
anterior resection, being described in 6%-10% of cases[1,2]. A multivariate analysis showed that wound
infection was related to tumour stage, a converted laparoscopic procedure and open surgery [11]. The use of
2% chlorhexidine gluconate in 70% isopropyl alcohol skin preparation before surgery may reduce the rate
of SSI in clean-contaminated surgery compared to povidone-iodine, supported data from two systematic
reviews and meta-analysis, albeit with limitations in data interpretation due to heterogeneity[12,13].
Organ space SSI
Organ space SSI includes anastomotic leakage (AL) and any intra-abdominal or pelvic abscess diagnosed
with radiological examination or reoperation, with the presence of purulent discharge from a drain,
confirmed by laboratory culture. This broad definition makes its interpretation and comparison between
series of patients difficult, with the uncertainty of whether a pelvic abscess occurs in the presence of, or
absence of, anastomotic insufficiency[11].
The rate of intra-abdominal or pelvic sepsis after rectal cancer resection varies between series, but is
generally accepted to occur in between 12%-17% of patients[14,15]. In the presence of a localized abscess, a
percutaneous computed tomography (CT)-guided drain placed in interventional radiology combined with
intravenous antibiotics is the cornerstone of management. Transrectal or transperineal ultrasound-guided
drainage may also be utilized for pelvic sepsis in the presence of a low anastomotic leak [16]. Where an
abscess is not suitable for percutaneous drainage or there is an absence of radiological expertise, surgical
lavage should be considered, which can be facilitated laparoscopically with good control of sepsis[8].
Anastomotic leak
The most common postoperative complication after LAR is AL, with an incidence of 5.5%-8% with
significant impact on morbidity and mortality[1,3]. There is a wide variability in the terminology used in

Climent et al. Mini-invasive Surg 2018;2:45 I http://dx.doi.org/10.20517/2574-1225.2018.62

Page 3 of 13

Table 2. Risk factors associated with anastomotic leakage
Modifiable risk factors

Non-modifiable risk factors

Smoking or previous smoking
Obesity
Alcohol (> 21 units per week)
Neoadjuvant radiotherapy
Immunosuppressant treatment
Malnutrition
Preoperative weight loss > 10%
Hypoalbuminemia

Male gender
Age > 60 years
Previous radiotherapy
ASA grade score > II
Comorbidities
Diabetes mellitus
Renal disease
COPD
Vascular disease
Emergency surgery
Distal anastomosis
Advanced neoplasia
Intraoperative blood loss > 100 mL
Blood transfusion

ASA: American Society of Anaesthesiologists; COPD: chronic obstructive pulmonary disease

the literature, which makes comparison difficult, but it is widely agreed that an AL is a breach in a surgical
anastomosis between two hollow viscera, with or without luminal content extravasation[17]. Male gender
and low anastomosis are risk factors of AL after an anterior resection; probably because of narrower
pelvis in the male, and suboptimal blood supply for distal anastomoses[17-19]. In a multivariate analysis
performed with data from the Swedish rectal cancer registry, level of anastomosis ≤ 6 cm, American
Society of Anaesthesiologists grade > 2, and severe bleeding were identified as risk factors of AL[19]. Other
risk factors associated with AL are immunosuppression, obesity, current or previous heavy smoking and
malnutrition[17,18] [Table 2]. Preoperative radiotherapy was previously postulated as being etiologic[18], but
larger randomised controlled trials, such as The Medical Research Council CR07 and National Cancer
Institute of Canada Clinical Trials Group C016 showed no difference of AL between patients undergoing
anterior resection with or without neoadjuvant radiotherapy with patients who had postoperative
chemoradiotherapy[20].
The use of preoperative mechanical bowel preparation, remains controversial, and a recent review of 1,369
patients who underwent elective rectal cancer resection demonstrated a significantly lower rate of clinical
anastomotic leak in the group who had surgery without mechanical bowel preparation[21]. The value of a
defunctioning stoma is still not clear. Some studies defend that a diverting stoma does not prevent AL,
rather it facilitates management of the consequences of a leak; therefore, the use of a diverting stoma is
a safe option in high-risk patients[19]. However, two meta-analyses[22,23] reported a significant benefit of
defunctioning stoma reducing the rate of AL and reoperations related to leakage, although the number
of randomized control trials included in both studies was small. It has been suggested that the use of
pelvic drainage after anterior resection may detect early AL, reducing the incidence of pelvic sepsis and
decreasing the need of reoperation. However, some studies have reported potential risks related to the
use of pelvic drains such as bowel perforation, vessel injury, infection around the site of its entrance, and
pain[15]. Recently, a prospective randomized trial showed no benefit in reduction of pelvic sepsis or in the
time to diagnosis the AL among patients with suction pelvic drain after rectal excision for cancer[24]. Some
groups support the use of laser fluorescence angiography intraoperatively in order to evaluate perfusion
of the proximal colon prior to creation of the anastomosis[25], but level 1 evidence is required before this
becomes universally accepted as a standard practice. There is consensus that a surgical anastomosis
should be tension-free with good blood supply, often necessitating splenic flexure mobilisation and inferior
mesenteric vein ligation under the inferior border of the pancreas[18].
Early diagnosis of AL is critical to managing the ensuing pelvic sepsis and treating high-risk patients[17].
Classically, an anastomotic leak is diagnosed between postoperative day 6 to 9, although the range is
wide[26]. An abnormal abdominal examination, in addition to increased systemic inflammatory response
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Figure 1. Anterior defect on end-to-end stapled anastomosis with a faecal collection

syndrome after an anterior resection should prompt a high index of suspicion of an AL, but some leaks
can present with a more insidious course and become evident later, presenting as a pelvic abscess or with
the presence of faeces in the pelvis[16] [Figure 1]. In order to detect AL promptly, some earlier indicators
are used. A systematic review and meta-analysis performed with 2483 patients following colorectal
surgery showed that serum C-reactive protein concentration measured on day 3-5 after resection is a
useful negative predictive test but not a good positive predictor of AL, although included studies did not
distinguish between colonic and rectal resection[26]. In patients who are not systemically unwell or unstable,
a CT with water-soluble contrast enema may confirm the clinical suspicion of AL, with a sensitivity of 0.91,
but the appearance of an intact staple line does not rule out an AL, with high false-negative rates reported
in the literature[27]. This may be related to the fact that post-operative CT may be performed before there is
radiological evidence of AL[17].
A disrupted colorectal anastomosis can be salvaged in the majority of cases often utilising minimally invasive
techniques; however, in a haemodynamically unstable patient an emergent laparotomy is mandatory[8].
Laparoscopy enables the surgeon to assess the peritoneal cavity and the status of the anastomosis[16,28] with
faster recovery in selected patients[29]. However, there is no clear evidence of superiority to open surgery[30].
Among the methods used to manage AL, diverting stoma with peritoneal lavage with or without intraabdominal drain placement was the most common method of managing AL[30]. Small leaks (< 30% of the
circumference) could be treated with primary repair of the anastomosis with a defunctioning stoma, while
in case of severe peritoneal contamination with large AL or colonic ischaemia, a Hartmann’s procedure is
recommended[8]. A transanal approach with anoscopy is an option in order to perform a primary repair on
a low anastomosis (< 5 cm from the anal verge) while a transanal endoscopic approach is recommended for
higher anastomosis (anastomosis ≥ 5 cm from anal verge)[28]. The transrectal ultrasound-guided drainage
performed by interventional radiologists has good results, as mentioned in “Organ space SSI”[16] and in case
of sinus persistence, the use of an endo-sponge is a good alternative, avoiding protecting stoma in some
scenarios. This device is inserted transanally, after washing the cavity, and attached to a low vacuum wound
drainage system enhancing granulating tissue and cavity closure[31].
Haemorrhage

Intraoperative bleeding is the most common intraoperative complication[1], and may be difficult to manage
with fatality imminent if not rapidly controlled. Pelvic haemorrhage can occur with injury of the presacral
venous plexus (PSVP) and the sacral basivertebral veins if dissection is posterior to the mesorectal plane,
behind the pre-sacral fascia, occurring in 4.6% to 9.4% of cases[32]. PSVP is formed by the two lateral sacral
veins and the middle sacral vein, anastomosing with the internal vertebral system through the basivertebral
vessels emerging from the sacral foramina. It is localised underneath the presacral fascia, being easily
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lacerated, with high propensity to bleed[33]. Managing bleeding from the pre-sacral veins is challenging;
conventional methods such as direct sutures often fail and may exacerbate bleeding. It is often necessary to
pack the pelvis with large swabs, the direct pressure arresting haemorrhage. A “second-look laparotomy”
is required in 24-48 h to remove the packs, as leaving a large volume of foreign body in situ can increase
the risk of pelvic sepsis[34]. Sterile thumbtacks could be used as an alternative, but they are ineffective in
case of diffuse haemorrhage, and some authors report chronic pain and anastomotic fistulas related to
their placement in the presacral space[33]. Other techniques have been suggested such as topical haemostatic
agents[32], direct or indirect coagulation with spray electrocautery, argon or bipolar coagulation. Suture
ligation of the presacral veins in circles with 4-0 silk suture thread is an alternative with good control of
bleeding if other techniques fail[34].
Iatrogenic splenic injury is described in 2% of left-sided colonic resections, caused by inadvertent traction or
capsular tear due to adhesions during splenic flexure mobilization[35]. Splenectomy is typically a last resort,
with spleen conserving manoeuvres such as splenorrhapy or application of topical haemostatic agents
preferable, as splenectomy has life-long implications for patients such as overwhelming post-splenectomy
infection (OPSI). In order to prevent OPSI, the polyvalent pneumococcal vaccine, Haemophilus influenzae
type b conjugate vaccine and the meningococcal polysaccharide vaccine are administered within 2 weeks
of splenectomy. The use of antibiotics might reduce but not abolish OPSI, although it’s use is based on
limited evidence[36].
Limited haematochezia with the first bowel movement is not unusual after surgery, described in 6.5%
of cases[37], but severe bleeding can be quite challenging because of the risk of compromising a healing
anastomosis. Treatment should initially involve prompt resuscitation, including blood transfusion
depending on patient’s clinical status, age and comorbidities. If bleeding per rectum does not stop
spontaneously, endoscopic assessment of anastomosis is undertaken, with copious lavage reported as being
successful in securing haemostasis, reserving surgical intervention when there is failure to arrest bleeding
or haemodynamic instability[37,38]. When dealing with low anastomoses, an examination under anaesthesia
with transanal suture placement or rectal packing is effective. If these measures fail, one is committed to
taking down the anastomosis.
Urinary injury

Urinary injury, namely to the bladder or ureter, occurs in 2%-2.8% of LAR[1,39]. Ureteric injury may occur
during the mobilisation of sigmoid colon, when elevating the mesocolon off the retroperitoneum or along
the lateral pelvic sidewall, on entry into the pelvis[39]. Ureteral injury may be diagnosed intraoperatively,
but unfortunately, 50%-70%[40] of cases the diagnosis is made post-operatively with a high volume of serous
fluid in the pelvic drain with low urinary output or localised peritonitis. To confirm ureter disruption, a
cystoscopy and a retrograde pyelogram can be performed, ideally following a CT-Urogram[40].
If diagnosed intra-operatively, the ureter may be repaired primarily with an end-to-end anastomosis
over a JJ-ureteral stent with absorbable sutures; some authors reporting this successful approach
laparoscopically[8]. When a long defect is discovered, or the ureter has been transacted using an energy
device, management is dictated by the location of the defect, techniques such as the ureteroneocystostomy
with or without vesico-psoas hitch or a Boari tubularized flap may be required[40].
Bladder injury is commonly associated with electrocoagulation tears during the dissection of the rectum
anterior wall. Intermittent suturing with absorbable sutures and leaving of urethral catheter in situ
for 7-10 days is necessary[40]. A post-operative cystogram is mandatory prior to removing the urinary
catheter. Where there is suspicion of urinary tract injury administration of intravenous indigo-carmine or
methylene blue, which are excreted in the urine, may be beneficial in identifying a defect[41].
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Postoperative ileus. Intestinal obstruction

Postoperative ileus (POI) is defined as a transient cessation of coordinated bowel motility after surgical
intervention, which prevents the effective transit of intestinal contents or tolerance of oral intake[42]. POI
can be secondary of an intra-abdominal complications such as an abscess or AL, but may occur ab-initio,
in the context of surgical stress response, which stimulates inhibitory reflexes and releases inflammatory
mediators resulting in impaired bowel motility[43].
Some authors have suggested that laparoscopic surgery is associated with less frequent POI compared
to open surgery due to the minimal intestinal manipulation leading to decreased local inflammatory
response[3,5]. However, there is a dearth of evidence and no accepted consensus that laparoscopic surgery
in major colorectal surgery is protective against POI[1]. To date, no good pharmacological treatment is
available to diminish POI but chewing sugarless gum after surgery[43] and early introduction of enteral
nutrition after rectal surgery have been associated with a significant reduction in the time to return of
bowel function[44].
Kim et al.[45] defined early postoperative small bowel obstruction (SBO), which differs from the POI in that
it occurs secondary to early adhesions, lasting less than 7 days and usually resolved conservatively. In a
systematic review of postoperative complications after colorectal surgery, early postoperative SBO was the
second commonest cause of reoperation, which can be managed with a laparoscopic approach[30]. Often,
the cause of intestinal obstruction is adhesions or an internal hernia[8].
Cardio-respiratory complications and other conditions

Cardiopulmonary dysfunction has been described in 4% of patients who underwent anterior resection.
Chest infection incidence after LAR is 3.4%-10%[1,18], being slightly higher after LAR in comparison to open
surgery due to greater operating time. Incidence of deep venous thrombosis has decreased considerably,
with universal adoption of pneumatic calf compression devices, and the use of low molecular weight
heparin extended up to 30 days postoperatively according to the European Society of Medical Oncology[46].
Another minor early complication associated with anterior resection is urinary retention, requiring
temporary catheterization, following failed trial of voiding.

LONG-TERM COMPLICATIONS
Long-term morbidities are those that take place between the 30th post-operative day to 3 years following
LAR[47].
Low anterior resection syndrome

Sphincter-preserving procedures with a low colorectal or coloanal anastomosis are associated with
bowel dysfunction, which negatively affects the patient’s quality of life (QOL). It may be multifactorial,
including diminished rectal compliance, autonomic neuropraxia or neuropathy and impairment of
internal anal sphincter tone[48]. Low anterior resection syndrome (LARS) is defined by high frequency
of bowel movements, clustering, incomplete evacuation, diarrhoea, incontinence for flatus and stool,
urgency, and bowel movements at night[49]. The severity of LARS can be measured with LARS score, a fiveitem instrument giving a score from 0 to 42. A range from 30 to 42 on the LARS questionnaire indicates
major LARS, from 21 to 29 minor LARS, whereas scores below 21 can rule out LARS[50]. Unfortunately,
its incidence is underestimated and its impact under-appreciated, as a recent survey among colorectal
surgeons of different countries shows[51]. LARS is present in 55.2%-58% of patients who undergo low
LAR[49,52], being more frequent after a low anastomosis and in young patients who received neoadjuvant
chemoradiotherapy[52].
Management of LARS is quite challenging because of a dearth of successful treatment options.
Conservative management consists of dietary adjustment adhering to a low fibre diet, antidiarrheal
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treatment, pelvic floor rehabilitation, biofeedback and colonic irrigation[49,51]. Some authors have suggested
the use of sacral nerve stimulation after the failure of conservative management, with a success rate of 75%
after a median follow up of 18 months, but its use has been described only in a small series of patients[49,53].
Further prospective studies are required to assess the success of this technique.
Incisional and port-side hernia

Laparoscopic approaches have reduced the incidence of incisional hernia, in 2.3%[54] to 13%[2] depending
on the length of follow-up, but many rectal resections still require an abdominal incision for specimen
extraction. A multivariate analysis performed by DeSouza et al.[55] identified high body-mass index, wound
infection and diabetes as risk factors for incisional hernia, and the Pfannenstiel incision as independent
protector of an incisional hernia. Many surgeons now choose to avoid a midline extraction site to minimize
this complication. In a review of patients undergoing laparoscopic colorectal surgery, midline incisional
hernia accounted for 84% of all hernias compared to 4.8% for Pfannenstiel incision[54]. However, authors
report no benefit in extending the left iliac fossa port (transverse incision) rather than a midline incision,
with similar incidence of extraction site incisional hernia and wound infection rate[56]. In order to avoid
the risk of incisional hernias, some authors suggest the use of prophylactic mesh. A randomized controlled
trial with patients undergoing colorectal surgery through a midline incision shows a reduction of incisional
hernia in the group with a prophylactic overlay large-pore polypropylene mesh by 20.2%, without increase
of SSIs with no mesh rejection[57].
Rectovaginal and colovesical fistulas

Rectovaginal fistula (RVF) is thought to be an infrequent complication after LAR, approximately 3%,
appearing as a late complication, sometimes more than 3 months after surgery[58]. Clinical suspicion is
confirmed by rectal and gynaecological examination, and by endoscopic and radiological investigations.
Traditionally, previous hysterectomy and the experience of a surgeon using the circular stapler were
described as prognostic factors of a RVF. Careful dissection between the rectal stump and posterior
vaginal wall is required and a marked posterior angle introducing the circular stapler in the rectal stump,
in order to avoid the inclusion of vaginal wall in the tissue rings (doughnuts)[59]. Other authors suggest
malnutrition, neoadjuvant chemotherapy, tumour size ≥ 50 mm, intraoperative bleeding and lateral lymph
node dissection as risk factors for developing RVF[58]. The American Society of Colon and Rectal Surgeons
recommends delaying surgical intervention for a period of 3 to 6 months to allow possible spontaneous
healing of the fistula; in the event of acute inflammation, a draining seton may be required[60]. There is
no consensus regarding the need for faecal diversion but in some cases, diversion alone may result in
healing[60,61]. RVF after anterior resection are typically too high to be repaired with a perineal approach and
often requires an abdominal approach, to redo the anastomosis with omentoplasty interposed between the
vagina and the rectum. In refractories RVF, a proctectomy with colon pull-through provides good results,
with the caveat that functional outcome is suboptimal[61].
Some authors suggest that the persistence of an AL, even when there is a discrete sinus (1%-5% of LAR)
could be associated to a rectovaginal/rectourethral/colovesical fistula, or also to some degree of stenosis,
recommending early repair of AL in order to avoid these complications[28]. Urinary sepsis and the presence
of gas in the bladder in absence of catheterisation raise suspicion of colovesical fistula [Figure 2].
Urinary and sexual dysfunction

Autonomic nerves can be damaged during total mesorectal excision. Dissection along the avascular plane
between presacral fascia and mesorectal fascia, the so called “holy plane”, preserves sacral vessels and
autonomic nerves including the superior hypogastric plexus, the hypogastric nerves, the pelvic (inferior
hypogastric) plexus, the pelvic splanchnic nerves, and the neurovascular bundle of Walsh[52]. However,
the presence of urinary and sexual dysfunction among patients who underwent an anterior resection, as
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Figure 2. Colovesical fistula in a patient undergoing laparoscopic anterior resection. Air in the bladder in the absence of catheterisation

a result of thermal and/or ischemic injury, tension or local inflammatory damage of autonomic nerves is
well recognised[62]. Special attention must be paid during dissection at the origin of the inferior mesenteric
artery, during the posterior mobilization of the rectum and lateral and anterior dissection of the rectum to
minimise risk of nerve injury[63].
Due to sympathetic and parasympathetic nerve damage, patients describe incomplete urination, frequency
of urination, interrupted urination, incontinence and low-flow urination. Urinary dysfunction may be
easily evaluated with the International Prostate Symptom Score, which includes assessment of urinary
symptoms and patient’s QOL. Utilizing this scoring system, data suggest 12.7% of patients suffer from
severe dysfunction after rectal resection[62].
For appropriate diagnosis and follow-up of urogenital dysfunction, The International Index of Erectile
Function form for men and the International Index of Female Sexual Function for women are valuable
and validated instruments to assess sexual dysfunction[63]. Some studies have reported impotence in
20%-46% and ejaculatory disorders in 20%-60% of men, whereas in women symptoms include loss of
libido, vaginal moisture loss, orgasm loss and dyspareunia, being reported by 30% to 65% of patients after
LAR[62,63]. Damage of superior hypogastric plexus and hypogastric nerves causes bladder instability (loss of
relaxation) and retrograde ejaculation or loss of ejaculation in men, whereas damage of inferior hypogastric
plexus leads to difficulties in bladder emptying and impotence[63].
Stoma complications

Stoma complications could be associated with significant morbidity, which is highest in the first
5 years postoperatively[64]. Some complications appear early in the postoperative course, such as fluid and
electrolyte imbalance, peristomal dermatitis or stoma retraction because the bowel is under tension, often
requiring stoma refashioning.
Parastomal hernias
There is a wide range of incidence of parastomal hernia, depending on the follow-up and the type of stoma.
An incidence of 6.2% has been described for loop ileostomies, while the incidence is higher for colostomies
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depending on whether a hernia is diagnosed clinically (48.1%) or radiologically (80%)[65]. The fact that
many ileostomies are temporary may lead to less incidence of long-term herniation[65]. Risk factors for
the development of parastomal hernia are obesity, raised intra-abdominal pressure (chronic constipation,
ascites, chronic cough), corticosteroid use, increased age, wound sepsis[66-69], malnutrition, smoking[69],
diameter of the trephine and its location and emergency surgery without preoperative assessment by a
stoma therapist[66].
Current treatment options include non-operative management, if the parastomal hernia is asymptomatic
or stoma relocation and repair of the fascial defect with or without mesh. Primary fascial repair has
been associated with high recurrence, from 50% to 75%[66,69]. Despite the fact that fewer recurrences are
described with stoma relocation on the other side of the abdomen wall, there is a significant risk of an
incisional hernia at the site of the original stoma and in addition, this technique could be limited if there
are multiple previous surgeries[65]. The repair of fascial defect with mesh has been widely described with
different techniques, placing the mesh on the top of the fascia of the rectus sheath (onlay), between the
rectus abdominis muscle and posterior rectus sheath (sublay), and intraabdominal (underlay), fixed on to
the peritoneum, which could be by open or laparoscopic approach. The onlay technique consists in the
insertion of a polypropylene ring mesh around the stoma, avoiding a laparotomy, which may be convenient
in high-risk patients. However, there is a high risk of recurrence and the infection rate is quite significant,
12.5%[66], requiring the removal of the mesh. The sublay mesh technique and the underlay mesh technique
have been associated with less recurrence compared to the onlay technique, likely because the mesh is
placed on the high-pressure side of the abdominal wall[69]. Unfortunately, there are minimal long-term data
on the effectiveness of sublay mesh technique. The two most popular underlay techniques are the slit mesh
Keyhole technique and the Sugarbaker technique. Both involve hernia sac reduction, adhesiolysis, and
appropriate mesh fixation. The Sugarbaker approach involves the bowel being exteriorized through the side
of the mesh creating a tunnel between the abdominal wall and the prosthesis, in the Keyhole approach the
bowel is inserted through a hole placed in the centre of the mesh. The Sugarbaker technique was modified
from the original version to prevent recurrent hernias, and an overlap of 3-5 cm between the mesh and
the adjacent fascia around the trephine opening is now mandatory[70]. The largest Sugarbaker and Keyhole
cohorts are published by Hansson et al.[71] in two different studies describing a recurrence of 37% after
the Keyhole technique[71] compared to a recurrence rate of 6.6% in the group of Sugarbaker technique[70].
Authors justify these results because the mesh material used, polytetrafluoroethylene (ePTFE), has a
tendency to shrink, which widens the slit in the mesh and consequently results in a hernia recurrence.
DeAsis et al.[68] found also better results for the Sugarbaker technique but with a not insignificant risk
of recurrence of 10.2%. Expanded ePTFE meshes are the most common prostheses described in the
literature to deal with laparoscopic intraperitoneal hernia repair because there is less risk of adhesions to
the bowel[68,70] compared to polypropylene mesh. However, the hydrophobicity of ePTFE and the lack of
ingrowth of fibrocollagenous tissue into the prosthesis make it vulnerable to infection, so it is mandatory
to avoid the use of mesh in a contaminated field[71]. Some authors have suggested the use of hybrid mesh
types, with an inert mesh material such as polyvinylidene fluoride with a small amount of polypropylene
on the parietal side, inducing ingrowth and incorporation[72].
In order to prevent a parastomal hernia, some groups have suggested the use of mesh placed prophylactically
in the sublay position at the time of stoma creation[73]. A recent metanalysis of 10 randomized trials, analysing
649 patients in total, found that mesh reduced the rate of parastomal hernia repair by 65%, with a low rate of
infection[74]. Nevertheless, the use of prophylactic mesh is still controversial and there is no clear consensus
regarding it’s use[66].
Other stoma complications
Stoma prolapse is defined as bowel intussusception, which protrudes through the stomal orifice [Figure 3].
Traditionally it has been described the use of sugar for helping in the manual reduction because it benefits
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Figure 3. Prolapsed stoma

the exchange of fluids related to the osmotic gradient[64]. If there is any evidence of ischaemia, stoma should
be refashioned.
Stomal stenosis is reported in 2%-15% of the stomas, and the commonest symptom is a noisy stoma when
flatus is passed[64]. Management of this complication includes dilatations with Hagar’s dilators and when
it is not possible, surgical review of the stoma is recommended. Retraction of the stoma due to insufficient
length of bowel, may be managed using convex appliance[75].

CONCLUSION
Laparoscopic rectal cancer surgery is safe, in the hands of fellowship-trained specialist surgeons. Morbidity
and mortality can be minimised by the early recognition of complications and involvement of the multidisciplinary team in management of such complications. Minimally invasive approaches are favoured by
patients, and increasingly by surgeons, but the incidence and gravity of complications after laparoscopic
rectal cancer surgery remain equivalent to traditional open surgery.
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