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Keywords: Malignant large bowel obstructions (LBO) present a unique and often challenging problem that requires
Malignant thoughtful consideration of both short and long-term outcomes. Presentations can vary, but the patient will

Large bowel obstruction
Colon and rectal cancer

often need urgent or emergent intervention. Primary colorectal cancer accounts for the majority of malignant
LBOs making this topic particularly important for the colon and rectal surgeon. Currently there are 3 main

treatment strategies for potentially curable disease: Fecal diversion, primary resection with or without diver-
sion, or colonic stent placement followed by elective resection. Stenting is also being used in palliative
circumstances. The following chapter outlines the latest literature in malignant LBOs and provides algorithms
for both emergent and elective cases.

© 2019 Elsevier Inc. All rights reserved.

Introduction
Case

A 55 year-old male presented as a transfer from an outside facility
with a large bowel obstruction from a rectosigmoid mass seen on CT
(Fig. 1). Of note patient also had lesion in segment 6 of the liver con-
cerning for metastatic disease. Patient had never undergone a colonos-
copy and reported 20 Ibs weight loss over the past 2—3 months. Upon
arrival patient’s vital signs were normal. Physical exam revealed a
significantly distended and tympanic abdomen but no peritoneal signs.
Given diffuse dilation of both large and small bowel, nasogastric tube
was placed. Patient was taken to the endoscopy suite the following
day and underwent successful placement of a self-expanding metallic
stent (SEMS) (Fig. 2). The patient had immediate relief with flatus and
stool. His nasogastric tube was removed the following day and he was
able to tolerate a regular diet. After six days of decompression, patient
was taken to the operating room and underwent a sigmoid colectomy
with primary anastomosis and a wedge resection of the liver lesion.
Final pathology was T3N2M1a. Patient recovered well and proceeded
to adjuvant chemotherapy.

Malignant large bowel obstructions (LBO) present a unique and
often challenging problem that requires thoughtful consideration of
both short and long-term outcomes. Presentations vary, but the
patient will often need urgent or emergent intervention. Currently
there are 3 main treatment options for malignant large bowel
obstructions: Primary resection with or without diversion, a diverting
ostomy, or stent placement as “bridge to surgery” or palliation. This
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chapter will discuss the etiology, presentation, workup, and manage-
ment of malignant LBOs.

Etiology

In cancers that affect both men and women, colon and rectal can-
cer is the second leading cause of cancer related death behind lung
cancer.! Primary colorectal cancer accounts for greater than 50% all
large bowel obstructions, with the most common site of obstruction
found in the descending and rectosigmoid area (Fig. 3). These tumors
are by nature more advanced, usually T3 or T4, and are more likely to
present with positive lymph nodes and metastatic disease. They also
have higher 5-year local recurrence and distant recurrence rates
when presenting as an obstructing lesion.? Extrinsic compression
from metastatic disease or other pelvic primary tumors accounts for
roughly 6% of all LBO.> While extrinsic non-colorectal malignancies
are commonly ovarian or pelvic in origin, they can also be seen in
gastric, bladder, or kidney malignancies as well.*

Pathophysiology

Obstruction of the large bowel in the setting of malignancy is usu-
ally a slowly progressive process that ultimately causes complete or
near complete mechanical obstruction of the bowel lumen. When a
patient has a competent ileocecal valve this can cause a closed loop
obstruction that is compounded by small bowel contents draining
into the colon without reflux. The obstruction is hastened by bacterial
overgrowth leading to worsening dilation, microvascular occlusion,
hypoperfusion, and impending perforation. 70% of obstructions in
the setting of colorectal cancer are left-sided in location and are more
likely to perforate that right-sided lesions.”
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Fig. 1. Obstructing rectosigmoid mass seen on CT.

Presentation

Patients with malignant LBO often present with progressive symp-
toms and somewhat insidious onset. Common presenting complaints
include constipation, crampy abdominal pain, distention, rectal bleeding
or change in stool caliber. In the malignant setting, patients can have
weight loss, decreased appetite, and overall fatigue. Nausea and vomit-
ing are sometimes absent due to a competent ileocecal valve and
patients will only complain of obstipation, worsening distention and
pain. The degree of stenosis usually determines the acuity and leads to
different management strategies. Physical exam should be used to
assess the patient’s severity of illness and any evidence of peritonitis or
compromised bowel that would lead to an urgent/emergent operation.
Commonly, patients will present with abdominal distention and mild to
moderate tenderness on exam. Distention can be fairly pronounced if
the obstruction is distal in location, but in the absence of systemic sepsis
and/or peritoneal signs further workup should be obtained.

Workup

Every patient that presents with concern for a malignant LBO
should have complete blood work including lactic acid, CEA, and
CA-125 in female patients if a cancer diagnosis is not already deter-
mined. Diagnostic imaging can vary depending on the patient’s pre-
sentation, but it is the authors’ opinion to start with upright and flat

Fig. 3. Intraoperative findings of rectosigmoid mass.

abdominal plain films. This test is quick, inexpensive, and can be per-
formed at the bedside. Several findings can be seen that will help rule
out an abdominal catastrophe or impending perforation including
free air, pneumotosis, and impending perforation based on cecal
diameter. Air fluid levels can suggest a more acute process as the
colon has not had time to absorb the intraluminal fluid. Several fac-
tors should be weighed when assessing luminal diameter, including
degree of distention, duration of distention, amount of tension on the
wall, and baseline characteristics of systemic vasculature.® A cecal
diameter of 12 cm has historically been the cutoff for increased risk
of perforation and although absolute diameter is debatable, a
9-12 cm diameter should raise significant concern.”

While abdominal plain films are an excellent way to quickly
assess for an abdominal catastrophe, they are often non-specific and
require further imaging to determine etiology. In the past a common
early test for evaluation of LBO was a contrast enema (CE). Sensitivity
and specificity have been shown to be 96% and 98%, respectively, in
determining the level of obstruction and occasionally can be thera-
peutic.® Water-soluble contrast is preferred as barium is associated
with high mortality in the setting of perforation. With respect to
malignant obstruction, CE can specify endoluminal caliber and length
of the stenotic segment to aid in planning and feasibility of a possible
stent. Keep in mind when making diagnostic choices, the utility of CE
can be dependent on experience of the radiologist and patient body
habitus.

Fig. 2. Successful endoluminal stent placement across rectosigmoid mass (left). Stent position seen on abdominal radiograph post-procedure (right).



D. Gunnells, C. Whitlow / Seminars in Colon and Rectal Surgery 30 (2019) 100684 3

CT scan has become the imaging modality of choice in many cen-
ters because it can determine location of obstruction, show signs of
perforation, and help determine underlying etiology. CT can also pro-
vide information on intrinsic versus extrinsic compression, colon
diameter, and evaluate for distant disease.” Multiple studies have
shown CT to be superior to CE in the assessment of LBO including bet-
ter availability of CT and easier to obtain in most practices.'?~'? It is
the authors’ preference to obtain a CT with PO, IV, and rectal contrast
when a malignant large bowel obstruction is suspected.

Management

Management of a LBO in the malignant setting can be one of the
more challenging and difficult decision processes for a surgeon. Mul-
tiple factors add to the complexity of the treatment algorithm includ-
ing etiology, tumor location, metastatic disease, signs of perforation,
contamination, patient’s clinical status, and hospital resources such
as ability to emergently place a colonic stent. Decisions about a 1, 2,
or 3 stage procedure and possible stenting all require careful consid-
eration. Regardless of etiology, initial management of a malignant
LBO should focus on volume resuscitation and repletion of electro-
lytes. NGT insertion should be considered if patient is nauseated and/
or vomiting. The next step is determining whether the patient has
signs of perforation or closed loop obstruction leading to emergent
surgical intervention.

In the setting of diffuse peritonitis, systemic signs of perforation,
or evidence of ischemia the patient should undergo immediate surgi-
cal intervention. If time and circumstances permit, mark the patient
for a potential colostomy or ileostomy. Patients should be placed in
the lithotomy position and it is the authors’ opinion these cases
should be performed via a midline laparotomy. Since the colon is usu-
ally significantly dilated, a minimally invasive approach can be very
difficult from both an entry and visualization standpoint. If bowel dis-
tention causes a substantial impediment to resection a 12-gauge nee-
dle can be placed obliquely through the tenia and connected to
suction for decompression.’

After exploration of the abdomen, assessment is made for resect-
ability of the obstructing lesion, evidence of metastatic disease, and
the viability of the remaining colon (Fig. 4). The “unresectable” lesions
are usually pelvic in location and often invading other structures.
These lesions can be gynecologic in nature and frequently the patient
has evidence of metastatic disease/carcinomatosis. These patients are
best treated with proximal diversion with a loop colostomy. Obstruct-
ing rectal tumors are the other scenario where only performing proxi-
mal diversion is warranted. Although a rectal mass may be
“resectable”, a loop colostomy can provide time for neoadjuvant che-
moradiation and improves the opportunity for an RO resection.

Once a lesion has been identified, assessment of the remaining
colon is paramount with specific attention to the cecum as this is the
most likely area to experience necrosis and perforation. The Law of
Laplace (Pressure=Tension/Radius) dictates that the largest diameter
of tube requires the least amount of pressure to distend, thereby
placing the cecum at greatest risk.'> Evidence of cecal vascular com-
promise from distention or perforation in the setting of a left-sided
obstruction is most commonly best treated by subtotal colectomy
with end ileostomy.

If the colon appears viable and the lesion is distal to the splenic
flexure, primary resection should be performed if technically possi-
ble. The decision to perform an anastomosis versus a colostomy is
dependent on multiple factors. Patients with significant dilation or
bowel edema, presence of contamination, patient factors such as
hemodynamic instability or significant comorbidities should not
undergo an anastomosis. A systematic review by Amelung et al. ana-
lyzed eight comparative studies investigating acute resection versus
diverting colostomy as a bridge to surgery for left sided colonic
obstruction and found there was no significant difference in 30-day
morbidity or mortality.'* However, patients that underwent a colos-
tomy with subsequent elective resections were less likely to have a
permanent stoma and more likely to have a primary anastomosis.

Bowel preparation is not recommended in malignant obstructions
due to the risk of proximal perforation. Although, the senior author
has, on rare occasion, had patients perform a “slow prep” over several
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Fig. 4. Algorithm for management of a malignant large bowel obstruction in the emergent setting with signs of perforation or peritonitis.
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days. This is performed on minimally symptomatic patients (who are
incompletely obstructed based on ongoing passage of stool and fla-
tus), using Miralax (17 g in 8 ounces of liquid every 4—-6 h) with
frequent reassessment of the patient for evidence of worsening
distention or peritonitis.

Intraoperative colonic lavage or on table lavage (OTL) has been
proposed to facilitate primary anastomosis in left-sided obstruc-
tions.'>!® This technique involves antegrade irrigation through an
appedicostomy, cecostomy, or enterotomy on the terminal ileum
with evacuation through the distal transected colon. More recently,
an alternative technique has been proposed using a long tube
inserted proximal to the obstruction retrograde to the cecum. This
tube is attached to a Y-shaped connector and the colon is irrigated
and drained through its respective side of the connector. This
removes the need to make a proximal cecotomy or enterotomy.'’
Once the bowel is cleansed and decompressed the patient can ideally
undergo a primary anastomosis. OTL is not without complications
and risk including increased operative time, need for surgical exper-
tise, and possible increased risk of spillage leading to potential organ
space and wound infections.'®'° One small randomized trial compar-
ing OTL versus manual decompression showed no significant differ-
ences between the two groups and the authors deemed manual
decompression as safe as OTL.>? Others have concluded that OTL is
not necessary in left sided colonic emergencies showing increased
rates of postoperative complications, specifically increased rate of
wound infections.'? It is the authors’ opinion that OTL is beneficial in
selected distal obstructions with substantial intraluminal fecal bur-
den — especially if it is located in the proximal colonic segment that
is going to be used in the anastomosis.

In the patient that does not to have peritonitis, hemodynamic
instability, or signs of impending perforation (such as massive
cecal diameter on imaging) the decision algorithm becomes based
on tumor location. If the tumor is located proximal to the splenic
flexure, these patients are treated with a subtotal colectomy with
primary anastomosis. For tumors located distal to the splenic

flexure the management becomes much more challenging and
controversial.

Obstructing left sided lesions present a unique clinical situation
with various treatment options for which the literature is lacking in
consistent conclusive evidence. Our management strategy is based
around the algorithm in Fig. 5. This algorithm assumes no evidence of
unresectable metastatic disease and is primarily based on whether a
lesion is amenable to a colonic stent to “bridge to surgery”. This
allows the bowel to decompress over a short time period and ideally
undergo a minimally invasive operation with primary anastomosis.
Most would conclude that stenting as a bridge to surgery has equiva-
lent or improved surgical outcomes with respect to stoma creation
and complications, but there are varying results with respect to dis-
ease recurrence and survival.?!??

Self-expanding metallic stents (SEMS) were introduced as an
option for colonic and rectal obstructions in the early 1990s because
of the high morbidity and mortality associated with open resection
and ostomy creation.”>?* Subsequent studies showed promising
results in both palliation and as a method to bridge to surgery with
median technical (ability to place the stent in the desired location)
and clinical success (improvement of obstructive symptoms so that
no additional treatment is required) rates of 96% and 92%, respec-
tively? (Fig. 6). The data, however, remained poor with respect to
characterization and the definition of obstruction and clinical success.
Also, colonic stenting is not without significant complications, includ-
ing migration, occlusion, bleeding, pain, and most notably perfora-
tion. Contraindications to stenting include suspected ischemia,
impending perforation, intra-abdominal abscess, inability to pass a
guidewire, and low rectal tumors. Patient selection remains para-
mount in determining the right clinical picture to place a stent.

Placement of a SEMS can be challenging and requires expertise of
both the endoscopist and support staff. Stent placement can be
achieved through several techniques including endoscopic guidance
alone, fluoroscopic guidance alone, or a combination of both. It is the
authors’ preference to use both endoscopic and fluoroscopic guidance.
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Fig. 5. Algorithm for management of a malignant large bowel obstruction without signs of perforation or peritonitis.
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Fig. 6. Sagittal CT view of a stent placed across an obstructing rectosigmoid lesion.

Carbon dioxide insufflation is also preferred. If the patient does not
already have a nasogastric tube, placing one is recommended prior to
the procedure. SEMS placement can be done under moderate sedation
with the patient in the lateral decubitus position, although patients
with substantial small bowel or gastric distention should be consid-
ered for elective intubation to protect against aspiration. Next the
colonoscope is used to locate the lesion. A catheter is placed proximal
to the lesion and water soluble contrast injected under fluoroscopy to
identify location, length, and caliber of the lesion. A guidewire is then
placed across the lesion, and a 5 mm endoclip placed 5 cm distal to the
lesion. An appropriately sized stent is then placed over the wire and
deployed. Dilation is not recommended and is associated with
increased risk of perforation. A post-procedure abdominal radiograph
is obtained to document stent position.

The first randomized trial by Cheung et al. compared 48 patients
with left sided lesions between the splenic flexure and rectosigmoid
junction undergoing an endolaparoscopic approach versus emergent
open surgery. Overall technical and clinical success rate was 83%
with 67% undergoing a single stage procedure in the endolaparo-
scopic arm while only 38% in the conventional arm.?® Interestingly,
no stent related complications were reported. However, two multi-
center, prospective randomized control trials (RCT) from France and
the Netherlands called into question the safety of stenting.?”-*® Pirlet
et al. randomized 60 patients to emergency surgery or SEMS place-
ment. 53% of the SEMS group had a technical failure and 2 colonic
perforations were directly attributed to stent placement. They also
found 8 “silent” perforations on pathologic specimens increasing the
overall perforation rate to 26%. van Hooft et al. performed another
RCT revealing a high perforation rate (6 stent related and 3 silent) of
almost 20% and a low technical success rate of 70%. Both of these tri-
als were prematurely stopped for safety concerns. These findings cer-
tainly give pause to stenting as a safe pathway. The authors do note
several shortcomings of their studies that warrant mention. First,

their patient populations had a higher rate, 70%, of “complete”
obstruction than previous studies and this may have contributed to
their high complications rate. Second, specifically the Netherlands
study enrolled patients across a large number of centers with various
expertise.”® These findings stress the importance of performing these
procedures at high volume, tertiary facilities with experienced physi-
cians. Nevertheless, these results showed the need for further investi-
gation into safety, efficacy, and patient selection in stenting as a
bridge to surgery.

Since that time, at least 5 other randomized trials have been pub-
lished.? 32 Foo et al. performed a meta-analysis comparing all cur-
rent randomized control trials and found the stent group had a
significantly lower risk of overall complications, including stoma
rates (R=0.605, p=0.032). However they found that the stent group
had a significantly increased risk of systemic recurrence (RR = 1.627,
p=0.046), yet this did not translate into a difference in 3-year dis-
ease-free survival or overall survival.?! Another systematic review
and meta-analysis concluded long-term oncologic outcomes were
similar with less permanent stoma rates in the stent group. However,
when evaluating only RCTs (randomized control trials) there was a
trend toward worse survival in the stent group. Overall, the authors
concluded that stenting appears to be oncologically safe when done
in experienced hands.*?

Given these cumulative findings, we believe stenting should still
be considered when evaluating malignant obstructing left sided
lesions and the algorithm outlined in Fig. 5 is the management strat-
egy used at our institution. Not included in this outline are patients
that present with a LBO secondary to extracolonic cancers such as
gynecologic malignancies. Patients in these scenarios can undergo
stenting, but they are at a higher risk for stent migration and other
complications. Additionally, they may have multiple synchronous or
metachronous points of obstruction, which markedly decreases the
efficacy of stenting.

Palliation is the other scenario that stents can provide at least
adequate short-term relief for malignant obstructions. Studies have
demonstrated good technical success, but stents are more likely to re-
obstruct and migrate when used in the palliative setting.>* Park et al.,
evaluated their outcomes over 10 years after stenting for stage IV
obstructive colorectal cancer. They showed a decrease in early compli-
cation rate and an increase in survival duration without any change to
mortality rates.>® Recently, Abelson et al., concluded stenting to be
safe and improves efficiency of care with improved quality of life bene-
fits among those patients in the palliative setting.>°

Malignant large bowel obstructions can be a challenging clinical
scenario that necessitates consideration of several pathways in order
to provide the patient with the best possible outcome. Surgical inter-
vention is dependent on multiple factors including the patient’s clini-
cal condition, location of the obstruction, and evidence of metastatic
disease. For the non-emergent cases, stenting can be a viable option
as a bridge to surgery in the appropriate setting. Continued research
is required to understand the long-term implications of stenting and
the best practice guidelines for malignant obstructions.
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