
differences between the rectum and the colon have 
significant implications for management of rectal cancer. 
Many advances have been made in the diagnosis and 
management of rectal cancer. These include clinical 
staging with imaging studies such as endorectal 
ultrasound and pelvic magnetic resonance imaging, 
operative approaches such as transanal endoscopic 
microsurgery and laparoscopic and robotic assisted 
proctectomy, as well as refined neoadjuvant and adjuvant 
therapies. For stage Ⅱ and Ⅲ rectal cancers, combined 
chemoradiotherapy offers the lowest rates of local and 
distant relapse, and is delivered neoadjuvantly to improve 
tolerability and optimize surgical outcomes, particularly 
when sphincter-sparing surgery is an endpoint. The 
goal in rectal cancer treatment is to optimize disease-
free and overall survival while minimizing the risk of 
local recurrence and toxicity from both radiation and 
systemic therapy. Optimal patient outcomes depend 
on multidisciplinary involvement for tailored therapy. 
The successful management of rectal cancer requires 
a multidisciplinary approach, with the involvement 
of enterostomal nurses, gastroenterologists, medical 
and radiation oncologists, radiologists, pathologists 
and surgeons. The identification of patients who are 
candidates for combined modality treatment is particularly 
useful to optimize outcomes. This article provides an 
overview of the diagnosis, staging and multimodal therapy 
of patients with rectal cancer for primary care providers.
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Core tip: Colorectal cancer is the third most common 
malignant neoplasm and second most common cause 
of cancer-death in the United States. It is essential for 
primary care providers to become familiar with the 
modifications and updates in the diagnosis and treatment 
of this common malignancy. This review focuses on the 
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Abstract
Rectal adenocarcinoma is an important cause of 
cancer-related deaths worldwide, and key anatomic 
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advances made in the multidisciplinary approach to rectal 
cancer as well as minimally invasive surgical options as 
part of the management of rectal tumors.
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INTRODUCTION
Colorectal cancer is the third most common non­
cutaneous malignancy in the United States and the 
second most frequent cause of cancer-related deaths. 
In 2015, an estimated 132700 cases of colorectal 
cancer will be diagnosed in the United States and 
will account for 49700 deaths[1]. Of these cancers, 
30 percent will arise in the rectum. The diagnosis, 
staging and treatment regimens for rectal cancer 
differ significantly from those for colon cancer and 
have undergone recent advances that are important 
for primary care providers, gastroenterologists and 
general surgeons to be aware of. 

The work-up and management of rectal cancer 
requires detailed knowledge regarding its precise 
location. A National Cancer Institute consensus panel 
recommended that the rectum be defined as 12 cm or 
less from the anal verge using rigid proctoscopy (Figure 
1)[2,3]. Anatomic considerations that distinguish rectal 
cancers from those that occur in the colon include the 
narrow and bony confines of the pelvis making surgical 
resection more difficult and the absence of serosa 
below the peritoneal reflection which facilitates deeper 
tumor growth in the perirectal fat, that may contribute 
to higher rates of locoregional failure[4].

The mainstay of treatment for patients with rectal 
cancer has been curative surgical resection. Significant 
improvements in local control and survival have been 
seen with the implementation of total mesorectal 
excision (TME) and the addition of neoadjuvant chemo­
radiotherapy (CRT)[5-9]. Increased use of colonoscopic 
screening has thought to contribute to disease de­
tection at an earlier stage, which may contribute to 
improved outcomes as well. 

The aim of this is review is to provide an evidence-
based overview of the diagnosis, staging and mul­
tidisciplinary treatment of primary rectal cancer for 
primary care providers.

DIAGNOSIS
History and physical examination
Many symptoms associated with colorectal cancer have 
been described, with the main ones being rectal bleeding, 
diarrhea, and constipation (commonly named “change 

in bowel habits”), as well as weight loss, abdominal 
pain, and anemia[10]. However, these symptoms are also 
common with benign conditions, therefore, clinicians 
must select patients at higher risk of colorectal cancer for 
further investigation. These risk factors include age ≥ 
50 years, personal or family history of colorectal polyps 
and cancer, and history of inflammatory bowel disease. 
There is no reliable clinical information or test that has 
sufficient discrimination to provide the basis for referral 
decisions. Although primary care investigations such as 
fecal occult blood testing and estimation of hemoglobin 
are used to filter selected patients, symptomatic patients 
with risk factors for colorectal cancer should undergo a 
full colonoscopy. 

Astin et al[11] performed a systematic review to 
identify the risk of colorectal cancer in patients re­
porting symptoms to primary care. Positive predictive 
values for rectal bleeding from 13 papers ranged from 
2.2% to 16%, with a pooled estimate of 8.1% in those 
aged ≥ 50 years. The authors recommended further 
investigation of rectal bleeding or anemia in primary 
care patient’s ≥ 50 years. 

Perhaps the most basic and informative test in 
patients with low rectal cancer is a digital examination 
(DRE). Important information can still be obtained from 
DRE, including the condition of the anal sphincters, 
distance from the anal verge with low-lying tumors, 
tumor fixation, and circumferential involvement. Never­
theless, DRE is not an adequate screening tool and 
even when rectal cancer is diagnosed, the associated 
findings do not correlate with the degree of tumor 
invasion. 

Signs and symptoms associated with rectal cancer 
are non-specific but can guide primary care physicians 
in their referral decisions. Patient age, underlying 
inflammatory bowel disease and family history of 
colorectal cancer or polyps should influence this 
decision-making. Another important detail with patients 
that have significant family history is to consider referral 
to genetic counseling for appropriate risk assessment 
and timely notification of family members at risk. 

Endoscopic evaluation
When patients warrant endoscopic evaluation of the 
colon and rectum, a full colonoscopy is preferred to rule 
out the presence of synchronous polyps and cancers 
in the rest of the colon. Synchronous polyps or cancers 
may be present in 4% to 15% of patients[12]. Rigid 
proctoscopy will be performed in the surgeons’ office to 
accurately measure the distance form the anal verge 
and to characterize the lesion. Unlike colon cancer where 
the tattooing is performed liberally and sometimes even 
circumferentially for easy intraoperative visualization, 
rectal cancer should be tattooed right at the lesion with 
one single injection for accurate endoscopic visualization 
and for future visualization when neoadjuvant therapy 
is to be given. 

Approximately 10% of polypectomy specimens 
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harbor early colorectal carcinomas[13]. Endoscopic 
polypectomy alone is likely an adequate treatment 
for benign-appearing polyps ≤ 2 cm[14]. Patients with 
rectal polyps with malignant features (fixed, indurated, 
ulcerated), polyps > 2 cm, flat or serrated adenomas, 
and polyps that are unable to be completely excised 
endoscopically should be referred to a surgeon for 
excision. Patients with submucosal lesions, polyps 
close to the anal canal, and polypectomy specimens 
harboring invasive carcinoma or dysplasia should also 
be sent for surgical consultation. A more emergent 
situation is when a patient is diagnosed with dysplasia 
or invasive malignancy in a polypectomy specimen. 
These patients should be assessed immediately by a 
surgeon to visualize and tattoo the polypectomy site 
before healing occurs. 

Histopathology
Rectal lesions that harbor invasive carcinoma, high-
grade dysplasia or intramucosal carcinoma should 
be evaluated by a surgeon. Microscopic features as­
sociated with lymph node metastases, local recurrence 

and poor prognosis include poorly differentiated, 
mucinous and signet ring histology; lymphovascular 
and perineural invasion, and tumor budding. Tumor 
budding is defined as the presence of individual cells 
and small clusters of tumor cells at the invasive front 
of carcinomas. Ulcerated, mucinous cancers and 
lesions with evidence of perineural and lymphovascular 
invasion are associated with local recurrence rates as 
high as 25%[15,16]. Chemoradiotherapy regimens are 
less effective in tumors with undifferentiated histology 
and lymphovascular invasion[17].

Radiologic evaluation
The preoperative staging assessment of rectal carci­
noma has significant implications in terms of treatment. 
Patients with rectal carcinomas that have not breached 
the muscularis propria layer of the rectal wall may be 
adequately treated by resection alone. On the other 
hand, patients who present with transmural invasion or 
those who have lymph node metastases benefit from 
neoadjuvant CRT followed by resection. Imaging studies 
utilized to evaluate patients with rectal tumors include 
computed tomography (CT), magnetic resonance 
imaging (MRI) and endorectal ultrasound (ERUS) 
(Table 1). MRI and ERUS are especially useful to detect 
tumor invasion outside the rectal wall and predict 
the relationship of the tumor with the circumferential 
margins[18]. With the more recent addition of diffusion-
weighted imaging, MRI has also emerged as a reliable 
indicator for assessing early response following 
neoadjuvant CRT. 

ERUS is performed by a colorectal surgeon or 
gastroenterologist in an outpatient setting, requires 
minimal intestinal preparation, and results are highly 
operator dependant. MRI also requires minimal bowel 

7661 July 7, 2015|Volume 21|Issue 25|WJG|www.wjgnet.com

Figure 1  Rectal anatomy and landmarks of importance in the treatment of rectal cancer (Figure reproduced with permission from Apgar et al[3]).

Table 1  Strengths of preoperative imaging studies for rectal 
cancer

CRM T stage N stage EMVI Peritoneum

ERUS NA +++ ++ NA NA
CT + ++ - + +
MRI +++ +++ ++++ +++ ++
PET/CT NA NA + NA NA

ERUS: Endorectal ultrasound; CT: Computed tomography; MRI: Magnetic 
resonance imaging; PET: Positron emission tomography; EMVI: Extramural 
vascular invasion; NA: Not applicable.
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pathologic response after chemoradiation. Engin 
et al[28] showed that increase in apparent diffusion 
coefficient can predict therapy response. In many 
centers, DWI is now being used with T3 MRI protocols 
as an adjunctive to T2-weighted images. Dynamic 
contrast-enhanced MRI has been used in rectal cancer 
patients both for predicting response to therapy and 
for evaluation after neoadjuvant treatment. Kremser 
et al[29] applied dynamic T1 mapping as a predictor 
of post-chemoradiotherapy tumor-response. Gollub 
et al[30] showed that DCE MRI is reliable in predicting 
pathological complete response after chemotherapy. 
MRI with the use of a unique contrast agent, ultra­
small superparamagnetic ion oxide (USPIO) which 
undergoes phagocytosis by macrophages in normal 
lymph nodes, is a promising technique to help detect 
lymph node metastasis. T2 images are obtained 24 h 
after USPIO injection and reduced signal is accepted as 
normal whereas loss of signal indicates involvement of 
the lymph node. Koh et al[31] studied this technique in 
25 patients with rectal cancer and reported improved 
accuracy with 65% sensitivity and 93% specificity. 
The use of USPIO has not been studied in a large 
comparative study nor has it been approved by the 
Food and Drug Administration for clinical use in the US.

CT scanning offers the opportunity in a single 
examination to stage rectal cancer both locally and 
distantly. It is readily available and relatively inexpensive 
and not prone to operator variability. When examining 
advanced rectal cancer, CT determines T stage with an 
accuracy of 79% to 94%; however, this falls to 52% 
to 74% when smaller tumors are evaluated18]. The 
assessment of lymph node involvement with CT has a 
very poor sensitivity, which ranges from 22% to 73%[32].

Overall, there is currently limited evidence in 
regards to the specificity and sensitivity of fluoro­
deoxyglucosepositron emission tomography (FDG-
PET) in the initial staging of rectal cancer. PET/CT may 
be useful in detecting occult synchronous tumors or 
metastases at the time of initial presentation. However, 
this low-yield detection rate cannot justify the costs and 
radiation exposure for its routine use.

Staging classification
Pathologic stage represents the most important 
prognostic factor for patients who have rectal cancer. 
The tumor-node-metastasis (TNM) system, as defined 
by the American Joint Committee on Cancer (AJCC), is 
the most commonly used staging system and is based 
on depth of local invasion, extent of regional lymph 
node involvement, and presence of distant sites of 
disease (Table 2)[33]. As the AJCC stage increases from 
stage Ⅰ to stage Ⅳ, 5-year overall survival declines 
from greater than 90% to less than 10%[34,35].

The American Society of Clinical Oncology guidelines 
suggest a preoperative baseline carcinoembryonic 
antigen (CEA) level[36]. If increased preoperatively, the 
CEA level should return to normal range postoperatively. 

preparation, does not suffer from operator variability, 
and patients are not exposed to radiation. When 
ordering an MRI to work-up a patient with rectal 
cancer, one must assure that a “rectal cancer protocol” 
is being performed as this imaging technique differs 
from regular pelvic MRI’s. MRI also has an increased 
cost when compared to ERUS.

Agreement between phase-array MRI and his­
topathology in predicting tumor stage has been 
established by a number of studies, including a 
prospective study by Brown et al[19] that showed a 94% 
agreement between MRI and pathologic assessment 
of T stage. The multicenter MERCURY study directly 
compared the extramural depth of invasion measured 
by MRI and histopathology in 295 of 311 patients[20]. 
The mean difference between MRI and histopathology 
was 0.046 mm, thereby showing MRI to be equivalent 
to a histopathology assessment of depth to within 0.5 
mm in terms of predicting depth of extramural tumor 
spread.

In a meta-analysis including data from 90 pub­
lications, Bipat et al[21] found the sensitivity of ERUS 
and MRI for tumor invasion outside the rectal wall as 
high as 90% and 82%, respectively. However, the 
sensitivity for lymph node involvement was significantly 
lower at 67% and 66%, respectively. In a systematic 
review of 53 studies including 2915 patients[22], the 
accuracy of ERUS was 87% for T-stage and 74% for 
lymph node involvement. For MRI, the corresponding 
numbers were 84% and 82%. Recent data has shown 
that 3-D reconstruction increases the accuracy of ERUS 
in assessing the depth of rectal wall and submucosal 
invasion and may help in selecting patients for radical 
resection[23].

The addition of diffusion-weighted imaging [(DWI) 
a form of MRI based upon measuring the random 
Brownian motion of water molecules within a voxel 
of tissue] and dynamic contrast-enhanced imaging 
[(DCE) an MRI method that uses a contrast agent that 
enables the analysis of blood vessels], has recently 
shown to improve the accuracy in the local assessment 
of patients with rectal cancer, as well as the evaluation 
of treatment response after neoadjuvant therapy. Rao 
et al[24] showed that addition of DWI to T2-weighted 
imaging improved accuracy of rectal cancer detection. 
Ichikawa and colleagues studied DWI in 33 colorectal 
cancer patients (14 with rectal cancer) and reported 
91% sensitivity and 100% specificity[25]. DWI has also 
been utilized for detection of metastatic lymph nodes in 
rectal cancer. Ono et al[26] reported 80% sensitivity, 77% 
specificity, and 78% accuracy in a series of 27 colorectal 
cancer patients (10 with rectal cancer). A recent study 
evaluating 129 patients showed 93% sensitivity, 
81% specificity, and 87% accuracy in metastatic 
lymph node detection with combination of DWI and 
conventional MRI when compared with histopathologic 
examination after proctectomy with TME[27]. Diffusion-
weighted imaging MRI has also been used to predict 

Gaertner WB et al . Rectal cancer diagnosis and treatment



7663 July 7, 2015|Volume 21|Issue 25|WJG|www.wjgnet.com

Serum levels of ≥ 5.0 ng/mL have an adverse impact 
on survival that is independent of tumor stage[36-39]. 
Elevated CEA levels that do not normalize following 
resection implies persistent disease and the need for 
further evaluation[40]. A CT scan of the chest, abdomen 
and pelvis to identify pulmonary and hepatic metastases 
should be performed. A chest CT is recommended 
because of the higher incidence of pulmonary 
metastases in rectal cancer patients compared to colon 
cancer patients[41].

TREATMENT
The goals for treating rectal cancer have broadened 
to include securing local and distant oncologic control; 
minimizing treatment-related morbidity and morta­
lity; performing restorative anastomosis to achieve 
near normal continence and defecation; preserving 
genitourinary functions; and promoting rapid recovery 
after resection with prompt return to normal activities. 

Neoadjuvant therapy
Over the past two decades, neoadjuvant radiotherapy 
with or without sensitizing chemotherapy has been 
increasingly used together with surgical resection 
in the primary management of patients with rectal 
cancer. The rationale for radiotherapy is based on the 
finding that radiation inhibits cell proliferation, induces 
apoptotic cell death, and inhibits tumor growth[42]. The 

rationale for giving chemotherapy with radiotherapy is 
that it potentiates local radiotherapy sensitization and 
has the potential to induce tumor downsizing, possibly 
improving rates of sphincter preservation and increase 
rates of pathological complete response (pCR)[43].

In the US, neoadjuvant CRT is currently indicated 
for T3 and T4 rectal adenocarcinoma; and node 
positive tumors regardless of the T stage. There are 
several potential benefits to administering radiotherapy 
preoperatively, including decreased tumor seeding at 
operation, less acute toxicity, and increased likelihood 
of patient completion of the full treatment course[6,44,45]. 
One must have in mind that a major disadvantage is 
the potential for overtreatment of patients. 

In the neoadjuvant setting, there are two possible 
approaches: short term radiation with 25Gy given in 
daily fractions of 5Gy and surgery the following week, 
or long term radiation treatment with chemotherapy 
in daily fractions of 1.8Gy five days per week, 50.4Gy 
in total, followed by surgery 6 to 8 wk later[46]. The 
latter treatment option, which has been defined as the 
standard of care for patients with locally advanced rectal 
cancer in the US, has the advantage of down staging of 
the tumor, particularly in advanced low rectal cancers[47]. 
The “long course” typically involves the administration 
of concurrent 5-FU-based chemotherapy[6,48,49]. The 
rationale for short-course radiotherapy is that the 
short time period for delivery of the dose may combat 
the effects of accelerated cellular repopulation, a 
phenomenon displayed by malignant cells exposed to 
radiotherapy. Short-course radiotherapy, which is widely 
used in Europe, does not result in apparent downsizing 
of tumors or downstaging in terms of nodal status, 

and has been associated with increased postoperative 
morbidity compared to “long course” radiotherapy[8]. 
Evidence from recent studies suggests that eliminating 
neoadjuvant radiotherapy may be feasible in selective 
patients with locally advanced rectal cancer. Specifically 
in patients with proximal rectal and chemosensitive 
tumors that may benefit from earlier and more intense 
systemic treatment. This regimen has the potential 
for reducing distant recurrence rates and avoiding the 
toxicity of pelvic radiotherapy, and is currently being 
studied in a randomized controlled trial[50]. 

Several randomized control trials have investigated 
the value of both radiotherapy and chemotherapy in 
the management of rectal cancer. In this section we 
will summarize these results.

Results of trials evaluating CRT and the impact of 
chemotherapy
Preoperative CRT is associated with a relative risk 
reduction in local recurrence of approximately 50% in 
patients with T3 and T4 rectal cancer compared with 
postoperative CRT. There is no significant difference 
in the overall rate of sphincter preservation or overall 
survival. In patients with T3 and T4 rectal cancer, 
the administration of chemotherapy in addition to 

Table 2  Tumor-node-metastasis staging system for rectal 
cancer (reproduced with permission from Greene et al [33])

Primary tumor (T)
   Tx Primary tumor cannot be assessed
   T0 No evidence of primary tumor
   Tis Carcinoma in situ: intraepithelial or invasion of lamina propria
   T1 Tumor invades submucosa
   T2 Tumor invades muscularis propria
   T3 Tumor invades through the muscularis propria into the 

pericolorectal tissues
   T4a Tumor penetrates to the surface of the visceral peritoneum
   T4b Tumor directly invades or is adherent to other organs or 

structures
Regional lymph nodes (N)
   NX Regional lymph nodes cannot be assessed
   N0 No regional lymph node metastasis
   N1 Metastasis in 1-3 regional lymph nodes
   N1a Metastasis in one regional lymph node
   N1b Metastasis in 2-3 regional lymph nodes
   N1c Tumor deposit(s) in the subserosa, mesentery, or 

nonperitonealized pericolonic or perirectal tissues without 
without regional node metastasis

   N2 Metastasis in four or more regional lymph nodes
   N2a Metastasis in 4-6 regional lymph nodes
   N2b Metastasis in seven or more regional lymph nodes
Distant metastasis (M)
   M0 No distant metastasis
   M1 Distant metastasis
   M1a Metastasis confined to one organ or site 

(e.g., liver, lung, ovary, nonregional node)
   M1b Metastasis in more than one organ/site or the peritoneum
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preoperative long-course radiotherapy, regardless 
of the timing of administration (preoperative or 
postoperative), is associated with a relative risk 
reduction in local recurrence of approximately 50% 
compared with patients who received long-course 
preoperative radiotherapy alone. This significant 
difference in local recurrence has not translated into a 
significant difference in overall survival[6,8,45,48,49]. 

Results of trials evaluating short-course radiotherapy
In patients with stage Ⅱ and Ⅲ rectal cancer, short-
course radiotherapy with TME is associated with a 
relative risk reduction in local recurrence of 62% 
compared with patients who receive no neoadjuvant 
therapy. Patients who receive preoperative short-

course radiotherapy have increased postoperative 
morbidity, mainly wound complications and bowel 
dysfunction[7,8,51-55].

Results of trials evaluating CRT versus short-course 
radiotherapy
In patients with T3 and T4 rectal cancer, there is 
no significant difference in the rate of sphincter pre­
servation or in local recurrence between patients 
assigned to preoperative CRT compared to preoperative 
short-course radiotherapy[56]. 

The provision of chemotherapy and/or radiotherapy 
undoubtedly offers an oncological benefit in ap­
propriately selected patients. The problem is that, 
in some instances, this benefit is at the cost of a 
50% increase in some toxicity. Currently, there is no 
international consensus with regards to the indications 
for neoadjuvant CRT. International treatment guidelines 
are yet to be developed. 

Results of trials evaluating neoadjuvant chemotherapy 
alone
Several small, single-arm phase Ⅱ trials have evaluated 
the outcomes of patients who receive neoadjuvant 
chemotherapy alone followed by TME and have 
reported down staging in 25%-58%, with 74%-84% 
disease-free survival and 85%-91% overall survival at 
between 4-5 years follow-up. Local recurrence rates at 
variable time intervals ranging from 48 to 75 mo have 
been reported in 0%-11.5% of patients. Postoperative 
complications have also been reported in up to 43% of 
patients in these small studies[57-61].

Operative treatment
Currently, radical resection with TME remains the 
standard curative operation for rectal cancer. Patients 
with tumors located at the upper or mid rectum 
will frequently undergo an anterior or low anterior 
resection (LAR), whereas many patients with a distal 
tumor will require abdominoperineal resection (APR) 
of the rectum with a permanent colostomy (Table 3). 
Whether to perform local excision (LE), a restorative 
procedure with anterior resection (AR), or APR with 
permanent colostomy remains a complex assessment 
that must take into account oncologic and technical 
considerations, patient preference, functional outcome, 
and surgeon experience. The level of the lesion and its 
relationship to the anal sphincters and pelvic floor is a 
primary consideration from a technical and oncologic 
standpoint. Additional factors include initial staging, 
response to neoadjuvant therapy, tumor histology, 
and margin status. Patient factors, particularly a 
narrow pelvis and obesity, can add significant technical 
difficulty. Other factors include gender, age, anal 
sphincter function, and patient’s ability to manage 
a colostomy. Baseline bowel function, including 
incontinence, as well as sexual and urinary functions 
should be documented before any treatment modality. 

Table 3  Vocabulary for the treatment of rectal cancer

Anterior resection Resection of rectum with an anastomosis above the 
pelvic peritoneal reflection

Low anterior 
resection

Resection of rectum with an anastomosis below the 
pelvic peritoneal reflection

TME Total mesorectal resection. The adipose tissue at the 
posterior and lateral aspects of the rectum which 
contains the draining lymph nodes, is dissected 

down to the pelvic floor and resected
PME Partial mesorectal excision. The mesorectum is 

divided 5 cm below the cancer as well as the distal 
rectum. PME is performed for cancers located in the 

upper rectum and rectosigmoid
junction

TEM Transanal endoscopic microsurgery. A specially 
designed proctoscope with an attached microscope 
permits local resection of premalignant lesions and 

selected cases of early rectal cancer up to 20 cm from 
the anal verge

TAE Transanal excision. Lesions in the lower third of 
rectum can be resected transanally

APR Abdominoperineal resection. Low rectal cancers 
that cannot be resected with a sphincter-saving 
procedure are resected with perianal tissue and 
the anal canal en bloc with the whole rectum and 

mesorectum
Adjuvant Additional treatment (chemotherapy, radiation 

therapy or chemoradiation) given after surgical 
resection

Neoadjuvant Preoperative treatment
CRT Chemoradiotherapy. Chemotherapy drugs typically 

involve 5-fluorouracil, leucovorin and oxaliplatin. 
These are given in order to increase cancer cells 

sensitivity to the radiation. CRT is frequently 
offered to patients preoperatively (neoadjuvant) in 
order to reduce local recurrence but has not shown 

to improve overall survival
Intersphincteric 
resection

The internal anal sphincter muscle is resected in 
continuity with the lower rectum preserving the 
external anal sphincter in order to preserve anal 

function and avoid colostomy in cases of ultralow 
rectal cancer

CRM Circumferential resection margin is the distance in 
mm from the mesorectal fascia (the resection plane) 

to the nearest tumor growth
DRM Distal resection margin

TME: Total mesorectal excision; CRT: Chemoradiotherapy; TAE: Transanal 
excision; TEM: Transanal endoscopic microsurgery.
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Local excision
Early rectal cancer is relatively uncommon in Western 
populations. The incidence of malignant colorectal 
polyps as a proportion of all adenomas removed 
varies between 2.6% and 9.7%[62], with 3% to 8.6% 
of all resected colorectal adenocarcinomas staged 
as T1[63-66]. The role of LE for treatment of rectal 
cancer is highly controversial. While radical resection 
with TME continues to be the standard operation for 
most patients with rectal cancer, LE is an acceptable 
alternative with significantly less morbidity. Most 
surgeons restrict their curative intent use to selected 
patients with T1 disease (Table 4) or to those patients 
unfit for radical resection. 

Surgeons continue to evolve techniques for LE. 
The most common technique for LE is transanal 
excision (TAE), which involves the excision of the 
rectal tumor with the assistance of an operating 
anoscope. This technique is exclusive for low-lying 
tumors and suffers from poor visualization. Transanal 
endoscopic microsurgery (TEM) is a modification of LE 
that combines the excellent visualization offered by 
a binocular stereoscope that is incorporated into an 
operating proctoscope, which permits an optimum view 
during the procedure thus enhancing the surgeon’s 
ability to accurately perform full thickness excisions and 
to repair the rectal wall defect. TEM allows for improved 
endoanal access to the mid and upper rectum thus 
increasing the utility of LE. Disadvantages of TEM 
include costly equipment and slightly longer operating 
times. Atallah et al[67] recently reported their experience 
with using a single-incision laparoscopic surgery port 
for access to the rectum, replacing the conventional 
operative proctoscope, and using ordinary laparoscopic 
instruments (Figure 2). This approach is widely known 
as transanal minimally invasive surgery (TAMIS) and 
has been reported to be a safe and feasible alternative 
to TEM, providing its benefits at a fraction of the 
cost[68,69].

One significant disadvantage of LE, including 
TEM, is the lack of information regarding the lymph 
node status of the mesorectum. Endoscopic posterior 
mesorectal resection (EPMR) is a recently described 
technique[70] that includes TAE or TEM of selected, 
favorable T1 rectal cancers followed by a minimally 

invasive transperineal resection of the posterior part 
of the mesorectum including all relevant lymphatic 
tissue (Figure 3). Its proponents claim this technique 
provides complete tumor staging with minimal 
morbidity after LE of T1 rectal cancers[71].

Despite its decreased morbidity and mortality, LE 
has been associated with significantly higher local 
recurrence rates (12.5% vs 6.9% for T1 cancers and 
22.1% vs 15.1% for T2 cancers)[72]. Compared to TAE, 
TEM and TAMIS offer a higher likelihood of achieving 
clear resection margins, lower recurrence rates and the 
ability to successfully excise more proximal tumors. 
Local recurrence after TEM and TAMIS has been 
reported mainly in single institution reviews which 
makes comparisons difficult. Recurrence rates range 
from 0% to 13% for patients with T1 tumors and from 
0% to 80% for patients with T2 tumors[73-78].

Significant disease progression can occur after 
any type of LE despite intense surveillance[79,80], which 
may preclude curative salvage. The role of CRT and 
LE techniques in the treatment of rectal cancer is still 
under study.

Radical resection
The determining factor in performing a sphincter-
preserving operation is the ability to obtain adequate 
distal margin. For mid to low tumors or patients 
with difficult anatomy, the decision of whether to 
perform a sphincter preserving operation or not is 
generally only possible in the operating room when 
the rectum is completely mobilized. When performed 

Table 4  Morphologic features of favorable and unfavorable 
T1 rectal cancers

Favorable/low risk Unfavorable/high risk

Well differentiated (G1-G2) Poorly differentiated (G3)
SM 1 SM 2-3
Size < 3 cm Size > 3 cm
< 40% wall circumferences > 40% wall circumferences
No lymphovascular invasion Lymphovascular invasion
No tumor budding Tumor budding
No perineural invasion Perineural invasion
No lymphocitic infiltration Lymphocitic infiltration

SM: Submucosal invasion. 

A

B

Figure 2  Operative setup for transanal minimally invasive surgery (Figure 
reproduced with permission from Atallah et al[67]).

Gaertner WB et al . Rectal cancer diagnosis and treatment



7666 July 7, 2015|Volume 21|Issue 25|WJG|www.wjgnet.com

for curative intent, both AR and APR involve TME to 
achieve adequate circumferential margin clearance. 
TME involves excision of the mesorectum following the 
anatomic planes of the pelvis. Dissection is performed 
sharply with the identification and preservation of the 
autonomic nervous system of the pelvis. TME has been 
repeatedly associated with a reduction in the local 
recurrence rate from 30%-40% to 5%-15% with the 
suggestion that surgical technique is a key factor[81,82]. 
TME has not shown significant differences in 30-d 
mortality, anastomotic leakage or overall operative 
morbidity when compared to pre TME-era controls with 
or without neoadjuvant therapy[83-85].

Minimally invasive techniques
Large comparative studies and multiple prospective 
randomized control trials have reported equivalence 
in short and long-term outcomes between open and 
laparoscopic resections for colon cancer[86-91] but 
laparoscopic AR with TME has not been well studied 
and whether it compromises long-term oncologic 
outcomes has not been refuted by the available 
literature. Laparoscopic rectal dissection is technically 
more demanding and may result in difficulties as­
sessing and achieving negative surgical margins 
but does provide a clear and magnified view of the 
pelvis that helps with the sharp dissection for TME 
and assist in identification of vital pelvic structures 
including the ureters and autonomic nerves. Current 
data suggests that laparoscopic rectal cancer resection 

may benefit patients with reduced blood loss, earlier 
return of bowel function, and shorter hospital length of 
stay[92,93]. There are two large, multicenter randomized 
controlled trials that are currently being conducted: 
the COLOR Ⅱ trial in Europe and the ACOSOG-Z6051 
trial in the US[94]. Both of these studies are comparing 
the laparoscopic and open approach for treatment of 
resectable rectal cancer. 

In recent years, an increasing number of reports 
have been published on robotic colorectal surgery. 
Most of the interest has been in robotic TME for rectal 
cancer. Robotic-assisted laparoscopy can ease some 
of the limitations of conventional laparoscopy with 
improved visualization and maximal maneuverability 
provided by 360-degree reticulating arms. In colorectal 
surgery, robotic techniques are associated with longer 
operative times and higher costs compared with 
laparoscopic surgery[95]. Although operative morbidity 
and short-term oncologic outcomes are comparable 
to the laparoscopic approach, long-term outcomes 
remain unknown. Large prospective randomized 
clinical trials such as the international ROLARR trial 
are required to establish the benefits of robotic rectal 
surgery. The role of robotics in colorectal surgery is still 
largely undefined.

Adjuvant therapy
The long term follow up of the European Organization 
for Research and Treatment of Cancer trial 22921 
that compared adjuvant 5-FU-based chemotherapy 

A B

C D

Figure 3  Technique of endoscopic posterior mesorectal resection. A: Trocar positions; B: Access to the retrorectal space using the index finger; C: Establishment 
of a sufficient large operating space using a dissecting balloon trocar; D: Dissection of the mesorectum from the posterior wall of the rectum. Figure reproduced with 
permission from Zerz et al[70].
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to no adjuvant treatment in patients with resectable 
T3-4 rectal cancer, reported no beneficial effects 
of adjuvant chemotherapy if the cancer did not 
respond to preoperative radiation or CRT[96]. The role 
of intraoperative and postoperative radiation has 
not been well studied and is limited to inadvertent 
intraoperative tumor perforations or involved resec­
tion margins if irradiation treatment was not given 
preoperatively[97-100].

Nonoperative treatment
Many studies have shown that neoadjuvant CRT is 
associated with significant pathological downstaging 
of rectal cancers, with up to 20% of patients having 
pCR[101-104]. Despite an apparent complete luminal 
and mural tumor response, up to 17% of tumors with 
histologically confirmed pCR harbor disease in the 
mesorectal lymph nodes[105]. Similarly, approximately 
8% of patients with an apparent incomplete clinical 
response have pCR[106]. The challenge remains to 
identify those patients with a clinical complete response 
who have a true pCR.

Habr-Gama and colleagues from Sao Paulo, Brazil 
have pioneered the “watch and wait” approach where 
they enroll patients with pCR into a strict surveillance 
protocol without subsequent operative treatment. In 
their most updated experience including 67 patients 
with pCR, overall survival and disease-free survival rates 
at 5 years were 96% and 72%, respectively[107]. After a 
mean follow-up of 65 mo, recurrences were observed 
in 15 patients (21%). All endorectal recurrences were 
amenable to salvage therapy.

Although the results of Dr. Habr-Gama’s non­
operative group appear promising, these data should be 
received with caution because others have shown that 
greater than 80% of complete clinical responders will 
recur locally within the first 10 mo of observation[108,109]. 
This implies that the nonoperative approach may only 
be appropriate for a subset of patients who have a 
durable pCR after neoadjuvant CRT. It is likely that 
combined radiological, biochemical and molecular 
biological markers will be required to accurately predict 
pCR as well as nodal status. 

CONCLUSION
Improved imaging techniques for staging, precise 
histopathologic assessments and feedback, and 
multidisciplinary treatment strategies have led to 
a greater understanding of the natural history of 
rectal cancer and improved outcomes. With accurate 
preoperative imaging techniques for staging, such 
as ERUS and MRI, patient selection for neoadjuvant 
CRT is constantly improving. Neoadjuvant CRT has 
been well studied and has been associated with 
significantly decreased local recurrence but no sig­
nificant improvement in overall survival. A “watch 
and wait” approach in selected patients with pCR 

after neoadjuvant CRT has been postulated but long-
term results and expanded experiences are pending. 
Improved operative results with TME and the ongoing 
experience with laparoscopic and robotic-assisted 
techniques have also led to improved outcomes with 
faster recovery. LE with TAE, TEM or TAMIS should 
be performed selectively on T1 tumors with favorable 
clinical and histopathologic features. Management of 
rectal cancer can be complex and is optimized when 
approached in a coordinated manner by an experienced 
multidisciplinary cancer treatment team.
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