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13Large Bowel Obstruction

Nathan T. Mowery and Audrey L. Spencer

“The sun never sets on a bowel obstruction” has 
been considered as historical dogma in surgical 
training. Due to the high risk of complications, 
namely, intestinal ischemia and perforation, it 
has been a tenant of general surgery that these 
patients need aggressive intervention. In contrast 
to treatment for small bowel obstruction, which 
has largely moved to longer acceptable periods of 
observation, large bowel obstruction is still 
thought to be a time-sensitive diagnosis regard-
less of the underlying etiology.

While not as common as small bowel obstruc-
tion, colonic obstruction still represents 25% of 
all intestinal obstructions [1]. Furthermore, com-
plication of large bowel diseases account for 47% 
of gastrointestinal emergencies [2]. The obstruc-
tion can come in many forms including, but not 
limited to, mechanical problems as in volvulus 
and cancer or physiologic in nature such as in 
Ogilvie’s syndrome. Many clinicians differenti-
ate between partial and complete obstruction to 
determine the time period available for 
intervention.

In this chapter, we will review the evidence for 
the management of large bowel obstruction, 
identify areas of controversy, and highlight future 
directions for refinement of current practices.

�Etiology/Pathology

The pathology that accounts for colonic obstruc-
tions is diverse. They range from benign and 
malignant tumors and strictures and volvulus-
type pictures. Adhesive obstructions are possible 
in colonic obstruction but not seen with near the 
frequency seen in small bowel obstruction. The 
fact that the etiology is different from small 
bowel obstruction plays a key role in the more 
operative-based treatment of large bowel 
pathology.

Malignancy is the most common cause of 
colonic obstruction leading to emergent surgery 
accounting for approximately 70% of cases. This 
incidence is the largest driver of operative inter-
vention over observation. This is not limited to 
colon cancer as distal tumors represent a signifi-
cant portion of the cases. Overall 10% of the 
patients presenting with colonic obstruction have 
rectal cancer, while an additional 5% have anal 
cancer as the etiology [3].

The most common cause of benign colonic 
obstruction is volvulus which represents 5–15% 
of large bowel obstructions [4]. The mechanism 
of volvulus is when a mobile portion of the colon 
twists on a single point of attachment. Some 
patients have a longer mesentery genetically, 
while others develop redundancy over time due 
to issues with colonic motility as seen in severe 
constipation. The acquired mobility is more com-
mon and that explains why these patients present 
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after their fourth decade of life [5]. Typical por-
tions of the colon involved are the sigmoid colon 
(~60%), cecum (~40%), and transverse colon 
(~2%) [6]. Fig. 13.1 shows the typical types of 
volvulus.

A variety of other etiologies account for the 
remaining 15–25% of cases, including benign 
strictures from recurrent inflammation (most 
commonly diverticular disease), intussuscep-
tion, adhesive disease, and hernias with incar-
ceration. There are also exceptionally rare 
causes such as bezoar and retroperitoneal fibro-
sis that are clinically important to the individual 
but beyond the scope of this chapter. Despite 
the seemingly endless list of possible etiolo-
gies, the evaluation of colonic obstruction is 
repetitive in nature, and the management is 
comparable utilizing both endoscopic and sur-
gical interventions.

�Diagnosis/Pathology

The varied definition of large bowel obstruction 
in the scientific literature makes comparisons 
between treatment options and timing difficult. 
The most basic definition is obstipation with 
imaging demonstrating distended colon. In order 
to minimize morbidity, many authors have 
included “impending obstructions” such as tight 
strictures which are typically only found after 
intervention. The impending obstruction popula-
tion needs to be studied, but the inclusion of such 
patients makes drawing conclusions about the 
time-sensitive nature of this disease process dif-
ficult. If we recognize that colon cancer is the 
most common cause of large bowel obstruction 
and is typically slow growing, a patient can toler-
ate “impending obstruction” for several days or 
weeks before they would develop complications.
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Fig. 13.1  Depiction of the three main types of colonic 
volvulus. Arrows represent the direction of volvulus 
accounting for the six presentations: (a) cecal bascule, (b) 

loop cecal volvulus, (c) axial cecal volvulus, (d) trans-
verse colon volvulus, (e) organo-axial sigmoid volvulus, 
(f) classic sigmoid volvulus [7]
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The clinical presentation of a large bowel 
obstruction is most commonly pain and bloating. 
Due to the distal nature of the obstruction, it does 
not have the classic nausea and vomiting seen in 
its small bowel counterpart. This can mean later 
presentation which is a key factor in its urgency 
and treatment as symptoms may not develop until 
just before abdominal catastrophe. Also due to 
the colonic flora and the potential for bacterial 
translocation, large bowel obstructions are more 
likely to present with systemic inflammatory 
response (SIRS) and electrolyte imbalances [8].

The presentation of colonic obstruction can be 
either acute or chronic. The presentation can 
point toward the etiology with a history of change 
in stool caliber or unintentional weight loss being 
more common in slow-evolving cancer. Acute 
pain is typically infraumbilical and crampy in 
nature. In the setting of large bowel volvulus, the 
nature of the pain can lead to the diagnosis. It has 
been shown that patients with sigmoid volvulus 
typically present with distention (79%), while 
cecal volvulus presents with pain (89%) [6].

While symptoms can help localize the source, 
imaging is required to further evaluate regardless 
of the etiology. Authors have suggested that plain 
x-ray should be utilized initially due to its lower 
cost and accessibility but has largely been 
replaced. Computed tomography (CT) is the 
standard diagnostic tool that would lead to most 
significant intervention. The global picture is 
essential for planning of treatment. Many consul-
tants will not even proceed with adjuvants to non-
operative therapy without a CT.  While many 
surgeons learn the classic plain film appearance 
of colonic volvulus, they are not reliable and will 
miss up to 1/3 of the cases [9, 10]. Plain films 
may play a role in the patients at the extremes of 
physiology or in surveillance, but are otherwise 
relegated to irrelevant or a screening test for the 
evaluation of colonic obstruction. Another 
screening option is the ultrasound. Bedside ultra-
sound has higher sensitivity and the same speci-
ficity of plain x-ray but avoid moving the patient 
[11]. The later point could be of benefit in an ill 
unstable patient. The downside is that fact that 
some expertise is required with ultrasound limit-
ing its widespread use.

�Abdominal Computed Tomography

Virtually any hemodynamically stable patient 
suspected of colonic obstruction should get a 
CT scan secondary to its high sensitivity and 
specificity (both >90%) [12, 13]. CT can locate 
the obstructing lesions in 96% of cases and 
make correct diagnoses in 89% of cases. The 
use of triple contrast (intravenous, oral, and rec-
tal) or the use of a computed tomographic enema 
allows an even more precise localization of the 
level of obstruction. It can also distinguish 
between an intraluminal cause of obstruction 
and an extraluminal compression. For patients 
diagnosed with a mass, a CT scan can also eval-
uate for the presence of distant metastasis which 
are present in 10% of cases of obstruction can-
cer [14].

Guidelines [15] would still recommend the 
use of CT even when free air is identified on 
screening imaging in the stable patient. As men-
tioned, this allows for identification of the scope 
of the disease and facilitates operative planning. 
Routine inclusion of the chest to look for distant 
spread in the case of colon cancer is not 
indicated.

Another essential trait of CT is the ability to 
differential true obstruction from the pseudo-
obstructions such as toxic megacolon, paralytic 
ileus, and Ogilvie’s syndrome [16]. In these diag-
noses you will see the distended colon, but there 
will be a failure to identify a transition point.

�Hydrosoluble Contrast Enema

Hydrosoluble contrast enema has historically 
been used to further evaluate colonic obstructions 
with regard to the nature of and degree of patency. 
The observed sensitivity of a contrast enema in 
the diagnosis of colonic obstruction is 80%, with 
specificity of 100% [12, 17, 18]. With the contin-
ued evolution of CT, this study has also been rel-
egated as obsolete. CT scans, specifically with 
the addition of rectal contrast, gives equivalent 
information on the location of the tumor but also 
gives a wider picture of the local and regional 
spread.
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�Colonoscopy

Colonoscopy has two benefits which are as fol-
lows: it allows a direct visualization and potential 
biopsy of the cause of obstruction. It has limited 
roles in acute processes but is essential in evaluat-
ing chronic obstructions where malignancy 
becomes the dominant etiology. It also has the 
ability to evaluate for synchronous lesions which 
are seen in 10% of cases. The drawback is the 
availability. Many centers require consultation to 
gastroenterology for assistance which can add 
time to the evaluation process in an acute situa-
tion. Having a tissue diagnosis is attractive, but 
often delays in those results require practitioners 
to intervene before they return. Endoscopic evalu-
ation still has some potential preoperative roles. 
One situation that would alter this would be in 
near obstructing colon cancer where endoluminal 
stents can be placed and markedly changes the 
therapeutic options available. A second role would 
be for the decompression of sigmoid volvulus to 
allow for transition to a semi-elective case.

�Staging

Staging for bowel obstruction historically fell 
into two buckets—high grade and low grade. The 
distinction between the two categories was 
thought to be important given that high-grade 
obstructions (i.e., complete obstruction) classi-
cally required surgery and low-grade obstruc-
tions (i.e., partial obstruction) were thought to 
mostly resolve without surgical intervention. As 
practices have evolved and treatments have 
become less operative in nature, that distinction 
has become less important.

In 2014, the AAST set out to establish a uni-
form grading system (Table  13.1) for bowel 
obstruction with the intent to standardize both 
diagnosis and disease severity [19]. We previ-
ously lacked a method to characterize obstruc-
tions across differing institutions and geographic 
locations. The hope was to provide a framework 
to assist in measuring risk-adjusted outcomes and 

improve management protocols within the emer-
gency general surgery realm as a whole.

This grading system has been applied to clini-
cal cases involving both small and large bowel 
obstruction as the principles in management 
remain incredibly similar [20]. While formal rec-
ommendations for treatment based on severity of 
disease were not included in the AAST grading 
scale, the construction would favor more opera-
tive intervention as the grade increased.

�Specific Pathologic Considerations

�Obstructing Colon Cancer

Acute large bowel obstruction is the initial pre-
sentation in 7–29% of patients with colorectal 
cancer and represents one of the more common 

Table 13.1  AAST grading for large and small bowel 
obstruction

Grade
AAST disease 
grade description

Intestinal obstruction–small 
and large bowel

I Local disease Partial obstruction
Confined to the 
organ
Minimal 
abnormality

II Local disease Complete obstruction, 
without bowel ischemia

Confined to the 
organ
Severe 
abnormality

III Beyond the 
organ

Complete obstruction, bowel 
ischemic but viable

Locally 
extension

IV Beyond the 
organ

Complete obstruction with 
gangrenous bowel OR 
perforation with local 
spillage

Regional 
extension

V Beyond the 
organ

Perforation with diffuse 
peritoneal contamination

Widespread 
extension
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causes of surgical emergency. The most common 
location for the obstructing colorectal cancer is 
the sigmoid colon, and >75% of tumors are 
located distal to the splenic flexure. Emergency 
presentation of colorectal cancer is more com-
mon in advanced stages of the disease and fre-
quently occurs in elderly patients with significant 
comorbidities.

Although resection of the tumor is the “gold 
standard” for the treatment of malignant colonic 
obstruction, in the past two decades, self-
expanding endoluminal colonic stents have been 
introduced in the therapeutic armamentarium as 
the initial maneuver in the management of distal 
colonic obstruction, aiming to relieve the obstruc-
tion and avoid emergency surgery. Surgery is 
proposed as a second-stage definitive treatment 
once the acute obstruction has been resolved. 
Several studies have shown the feasibility of 
managing acute malignant obstruction by colonic 
stenting. However, there is ongoing debate on the 
advantages of this strategy compared with emer-
gency surgery in this scenario.

�Treatment

Intervention falls into two large categories: oper-
ative and nonoperative. The operative interven-
tion required is guided by the location and 
presentation of the obstruction. Nonoperative 
therapy which can include endoscopically based 
intervention is limited by the patient’s physiol-
ogy, the resources available to the surgeon, and 
the degree of obstruction.

�Nonoperative Observation
A key component of nonoperative management 
is how long the obstruction can safely be observed 
without intervention. While the “hard deadline of 
sunset” has softened over time, there is little sup-
port for the 5–7-day period often seen in small 
bowel obstructions.

Initial management of the patient with 
mechanical colorectal obstruction consists of 
supportive care that includes gastric decompres-

sion for patients with nausea or vomiting and 
intravenous fluid therapy with correction of elec-
trolyte abnormalities. Subsequent treatment 
depends upon the etiology and location of the 
obstruction, medical comorbidities of the patient, 
as well as local resources and expertise of the 
available clinicians. Unlike the majority of small 
bowel obstructions which can be successfully 
managed nonoperatively, approximately 75 per-
cent of large bowel obstructions ultimately 
require surgical intervention, whether emer-
gently, urgently, or electively during the same 
hospital admission.

�Endoscopic Intervention: Benign 
Disease
For patients with imaging signs of sigmoid vol-
vulus, gastroenterology/colorectal surgery con-
sultation should be obtained. Flexible 
sigmoidoscopy is generally suggested to initially 
decompress the colon to allow for semi-elective 
surgery (rather than as an emergency) and may be 
the only treatment necessary in high-risk patients. 
However, for patients able to tolerate an opera-
tion, elective resection during the same hospital 
stay is recommended for sigmoid volvulus 
because of the high rate of recurrence (up to 50 
percent) with endoscopic decompression alone.

�Endoscopic Intervention: Malignant 
Disease
The primary therapeutic use of endoscopy in the 
acute setting, much like in benign disease, is to 
convert emergent surgery to semi-elective sur-
gery. The hope is that this would decrease the 
morbidity and mortality as emergent surgery 
almost universally carries an increased risk 
regardless of pathology. Colonic stents can be 
placed for two indications: palliation and as a 
bridge to semi-elective surgery. In the acute set-
ting, which indication is being followed is unclear 
as some patients are not determined to be pallia-
tive until after the intervention. The concept of 
using stents as a “bridge to surgery” has become 
popular and is well-studied. The numerous case 
series have been combined into two systemic 
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reviews, one with 598 patients [21] and one with 
1198 patients [22]. These studies establish stent-
ing as highly successful (>92%) and with low 
associated complications (perforation 3.7%). In a 
retrospective analysis of 5868 colostomies com-
pared with 778 stents, the authors concluded that 
stent placement is less costly and associated with 
shorter length of hospital stay and fewer compli-
cations [23]. There are at least six existing ran-
domized studies [24–29] on the topic. The 
variation in who received a stent coupled with the 
high rate of the studies being stopped early (three 
of six) makes a definitive statement difficult. 
When compared stent to emergent resection, 
most of the studies show equivalence. The attrac-
tive part of the stent is the association in the stud-
ies with an increased rate or primary anastomosis 
in the stent groups. Cheung et  al. [25] showed 
that stenting leads to 67% of those patient being 
able to undergo successful laparoscopic single-
stage surgery. The effect of stenting on anasto-
motic leak has had the opposite effect in two of 
the studies. Van Hooft et  al. [29] showed leak 
rates 5 times greater in the stent group while 
Alcantara et al. [24] lower leak rates in the stent 
group (30.7% vs 0%).

In terms of oncologic outcomes, it would 
seem the outcomes are equivalent. There have 
been some noted differences in lymphatic inva-
sion but that has not resulted in differences in 
long-term outcomes when used alone [30] or 
compared with emergency surgery [31–34].

�Operative Intervention
Once the decision to proceed with surgical inter-
vention has been made, the key point that must be 
determined is if an anastomosis will be done at 
the index operation or if a multistage plan is 
adopted. Regardless of the underling etiology, 
there is risk involved in creating a primary anas-
tomosis. Two decades ago the default in 
unprepped colon resections was an ostomy. 
Historically, the leak rates of primary anastomo-
ses were up to 50% and drove the decision to do 
multistage inventions. Modern leak rates are 
around 5% or slightly higher in the EGS popula-

tion. The trauma literature was some of the first 
to describe how one-stage interventions in 
unprepped bowel could be performed. Also, the 
very utility of a preoperative bowel prep has been 
questioned with various colorectal studies report-
ing that they may not be helpful and could poten-
tially be harmful. Finally, a greater understanding 
of the morbidity in ostomy takedowns which 
were usually thought as “risk free” now has been 
shown to have significant complications. All the 
above have moved toward a greater willingness 
to perform one-stage operations. Regardless of 
malignant or benign, there are some common 
surgical considerations.

�Preoperative Bowel Preparation

Current recommendations do not advocate for 
the any type of bowel preparation (preoperative 
or intraoperative) prior to proceeding with emer-
gency colon surgery for mechanical colorectal 
obstruction. The absence of mechanical bowel 
preparation is not a contraindication to primary 
anastomosis [35].

Bowel preparation can be considered but is not 
supported by evidence-based medicine. Numerous 
small studies show that successful bowel prepara-
tion with combined oral and mechanical bowel 
preparation prior to elective colorectal resections 
decreases rates of complications [36, 37]. This 
must be balanced against a large Cochrane analy-
sis [38] of 18 trials with 5805 patients comparing 
preoperative bowel preparation in elective colon 
resection (2906 mechanical bowel preparation 
and 2899 without preperation) showing that 
mechanical bowel preparation has no effect on 
the rates of deep and superficial surgical site 
infections or, most importantly, anastomotic 
leaks. Currently bowel preparation would only be 
indicated when the surgeon plans of doing a 
simultaneous colonoscopy.

�Benign Disease
In general, the surgical principles that apply to 
the malignant obstructions are true in benign 

N. T. Mowery and A. L. Spencer



163

disease as well. Whenever possible, a one-stage 
curative procedure is the preferred treatment for 
right- or left-sided colon obstruction, whether 
benign or malignant [39, 40]. There are some 
specific considerations such as mega-rectum in 
sigmoid volvulus cases where continuity will 
not improve the patient’s quality of life, but for 
the most part one- or two-stage procedures are 
the norm in benign disease. The DIVERTI trial 
addressed the resection in perforated 
diverticulitis where a two-stage (proximal diver-
sion) intervention was performed. They showed 
that two-stage was the safest choice. While not 
the exact population as the large bowel obstruc-
tion described in this chapter, it does outline the 
baseline in modern times. It is difficult to imag-
ine a patient in current times that resection, 
anastomosis, and loop ileostomy for diversion 
would not be considered the default operation 
performed. Future literature should consider 
which patients can have the loop ileostomy 
omitted as studies with an arm that includes 
three-stage procedures or Hartman’s procedures 
would be antiquated. Those procedures would 
be reserved for special anatomic situations.

�Malignant Obstruction
Two groups of patients can be defined according 
to the location of the tumor with respect to the 
splenic flexure: those with proximal and distal 
obstructions. The choice of surgery will depend 
on the location of the obstruction, the general 
condition of the patient, the surgical findings, 
and the experience or resources of the hospital 
team.

�Proximal Colonic Obstruction

Right hemicolectomy has been accepted as the 
treatment of choice for tumors proximal to the 
splenic flexure. A primary anastomosis 
between the small bowel and the colon has 
been considered safe in the emergency setting, 
with published anastomotic leak rates of 2.8–
4.6% [18].

While a primary anastomosis is still the opera-
tion of choice, literature does bring into question 
who and how these operations should be done. 
Frago and colleagues examined a cohort of 
patient undergoing emergent colectomy (defined 
as occurring in the first 24 h) and found a leak 
rate of 16.4% on the 173 patients who underwent 
resection and primary anastomosis for proximal 
colonic cancer obstruction [41]. These authors 
highlighted the difference in leak rates between 
colorectal surgeons (those that had done an addi-
tional year of training) and general surgeons 
(colorectal 5.8% and general surgery 21%, 
p < 0.05). Interestingly the distal resection, which 
would be considered the more technically chal-
lenging operations that would benefit from 
colorectal training, did not show a difference in 
leak rates (6.3% colorectal and 8.9% in general 
surgery). These and other similar data have been 
used to suggest that these operations should be 
done by colorectal surgeons. These manuscripts 
do often not include data about the physiology in 
the patient groups and even less about the avail-
ability of the colorectal surgeons on nights and 
weekends. It is clear from emerging data that 
emergency general surgery patients have unique 
physiology and comorbidities and that these dif-
ferences lead to markedly different outcomes 
[42]. In order to mitigate these poor outcomes, 
the acute care surgeon will need to adapt their 
techniques. In a single institution experience, 
Farrah et  al. [43] showed leak rates could be 
decreased by performing a handsewn anastomo-
sis rather than a stapled one (15.1% in the stapled 
vs 6.1% in the handsewn, p = 0.003). In the small 
bowel to colon anastomoses, the overall leak rate 
was similar to that presented in the colorectal lit-
erature of 14.7%, but when comparing stapled vs 
handsewn anastomoses, the leak could be 
decreased (18% stapled vs 10% handsewn, 
p = 0.4). Similar data was seen in a subsequent 
multi-institutional trial where the leak rates were 
not different despite the handsewn cohort having 
significantly lower albumin and higher lactate 
and were more likely to be on vasopressors [44] 
(Fig. 13.2).
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Fig. 13.2  Flowchart for the management of colonic obstruction due to colorectal cancer [15]

�Distal Colonic Obstruction

The traditional surgical intervention was a three-
stage procedure (proximal colostomy, second-
stage tumor resection, and third-stage stoma 
closure) which has largely been relegated to 
being obsolete outside of extremely rare ana-
tomic or physiologic situations. The issue is 
whether three low-risk interventions are better 
than one higher-risk operation. The literature has 
shown that staged resection does not improve 
survival and is instead associated with high mor-
bidity and mortality rates [12, 17, 18, 39, 41, 45]. 
While many surgeons would still favor a two-
stage procedure for high-risk patients, the litera-
ture has focused on what factors impart this 
increased risk and how they can be minimized. 
Most current research efforts examine which 
patients can safely undergo a one-stage 
procedure.

Prognostic factors for mortality in colonic 
obstruction have been identified: preoperative 
renal failure, American Society of 
Anesthesiologists class 3 or 4, and proximal 
colon lesions. The presence of all these factors 
could influence the choice of surgical technique.

There remain unique clinical situations where 
one-, two-, and three-stage procedures could be 
employed and where minimally invasive tech-
niques could be utilized to improve outcomes. The 
surgical options available and the situations where 
they would be employed are the following.

�The Three-Stage Management

While thought of as a “safe” surgery or a conser-
vative intervention, this pathway has actually 
been proven to harm patients. Due to the morbid-
ity of multiple interventions, increased complica-
tions have been shown in a comprehensive 
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Cochrane review [17] and in a prospective ran-
domized trial. Kronberg and colleagues [46] 
showed similar oncologic outcomes and periop-
erative outcomes but shorter hospital days which 
is similar to the Cochrane results.

Currently, the role for three-stage intervention 
is limited to patient whose low rectal cancer 
advanced tumor characteristics would benefit 
from neoadjuvant treatment. It is also used for 
unresectable tumors or patients who are prohibi-
tive operative risks. It could potentially be done 
under local anesthesia minimizing operative 
stress. The patient then can be evaluated to see if 
they can be made into an operative candidate to 
undergo definitive therapy.

�Hartmann’s Procedure (Two-Stage 
Procedure)

A Hartmann’s procedure or two-stage procedure 
is still the preferred operation in emergent set-
tings of distal obstructing tumors [47–49]. It 
allows cancer removal but avoids an 
anastomosis.

The comparison of two-stage procedures to 
others is complicated by the number of ostomies 
that are reversed and the wide range of reported 
complications with ostomy takedown. After a 
Hartmann’s procedure is performed, only about 
60% of ostomies are reversed due to age or 
comorbidities [17]. The morbidity (5–57%) and 
mortality (0–34%) varies greatly making deter-
minations about the total complications difficult 
to determine [50].

�Resection and Primary Anastomosis

The most attractive intervention is the one-
stage procedure which minimizes hospital stays 
and all of the complications of subsequent 
operations. Surgical dogma has prevented prog-
ress in this area for many years, but recent stud-
ies have supported one-stage as a safe alternative 
[49, 51].

Efforts have focused on risk factors that would 
make one-stage intervention unsafe. There is data 
that supports primary anastomosis is feasible in 
both proximal and distal lesions [52, 53]. The 
factors that have been associated with anasto-
motic complications and may preclude one-stage 
intervention are malnutrition, chronic renal fail-
ure, and immunosuppression.

Mortality and anastomotic leak cannot be sepa-
rated, and the risk of mortality has reproducibly 
been shown to be increased with age, ASA classi-
fication, operative urgency, and Duke’s classifica-
tion [47, 54, 55]. The decision to do a primary 
anastomosis or a stoma is often determined by 
real-time surgeon assessment. The main technical 
factors are a tension-free anastomosis and preser-
vation of the blood supply to the anastomosis. If 
these two cannot be accomplished, then the sur-
geon should consider a stoma. The rate of leaks on 
the right side varies from 0.5 to 4.6% in perforated 
emergency cases and should be compared with 
0.5–1.4% reported for elective surgery. Distal 
resection rates range from 3.5 to 30% in emer-
gency versus 5–10% in elective cases [41, 56].

�Subtotal Colectomy with Ileosigmoid 
or Ileorectal Anastomosis

One option to increase the safety of one-stage 
operation is to do a subtotal colectomy [14]. This 
avoids the colocolic anastomosis and eliminates 
the chance of missing a synchronous right side 
lesion in an unevaluated colon. Studies have shown 
that in patients with colonic obstruction, the leak 
rate is lower in ileocolic anastomosis than a colo-
colic anastomosis (<10% vs 18–20%) [14, 57].

The main drawback would be the incidence of 
diarrhea after surgery. There is evidence that 
6 months out the functional difference between 
subtotal and segmental resection is minimal, 2 
versus 3 bowel movements a day, but erratic fol-
low-up and self-reported data may limit the valid-
ity of those outcomes [14]. In case of cecal 
perforation or ischemia and if synchronous neo-
plasms are present in the colon, this management 
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is recommended [57]. There is data that leaving 
10  cm of colon above the peritoneal reflection 
and resecting less than 10 cm of terminal ileum 
can result in less diarrhea [58].

�Resection and Primary Anastomosis 
with Intraoperative “on Table” 
Irrigation

Surgeons have feared that the stool in the colon 
being anastomosed would lead to increased leak 
rates. There has been animal studies that have 
shown that intraluminal content is a larger predic-
tor of anastomotic complications than peritonitis 
[59]. In patients who could not undergo preopera-
tive bowel preparation, the surgeons would irrigate 
burden in patients undergoing colonic resection. 
While it makes some practical sense, the literature 
would not support it having any effect on compli-
cations [49, 51]. One potential use is if the surgeon 
intends to do a colonoscopy to look for synchro-
nous lesions. The use of a lavage would allow for 
better visualization of the colon [60]. Much like 
preoperative bowel prep which has faded in terms 
of importance over the years, the importance of 
intraluminal stool burden has not been an impor-
tant predictor of anastomotic complications. Many 
of the complications can be explained based on 
patient comorbidities and physiology rather than 
the presence or lack of stool.

�Resection and Primary Anastomosis 
with Intraluminal Device

There is a variety of intraluminal devices that 
have been proposed to decrease the complica-
tion rates in high-risk anastomoses. Devices fell 
into a few categories such as decompression 
devices, intracolonic devices, and biodegrad-
able devices. They were intended either to 
decompress the colon by stenting the sphincter 
open or to protect the anastomosis from being 
bathed in stool. In principle they may have 
value, but unfortunately they have not been 
shown to work, and their use is reserved to a few 
non evidence-based uses [61].

�Resection and Primary Anastomosis 
with Proximal Diverting Stoma

The use of a loop ileostomy or colostomy to pro-
tect a distal anastomosis has been considered an 
alternative to Hartmann’s procedure. There has 
been data in the perforated diverticulitis literature 
that proximal diversion is associated with a 
greater number of ostomies being reversed [62]. 
Data supporting proximal diversion in the malig-
nant obstruction group has not been as support-
ive. In an American College of Surgeons’ 
National Surgical Quality Improvement Program 
Procedure Targeted Colectomy databases study, 
2323 patients with no diversion were compared 
to 204 patients with diversion. They found the 
diversion group was more likely to have compli-
cations (sepsis, blood transfusions, readmission 
within 30 days). It could be assumed that there 
was a large selection bias that not be accounted 
for in such a large retrospective database study 
but should give pause to the routine use of divert-
ing ileostomy [63].

�Laparoscopic Versus Open Resection
The concept of laparoscopic surgery for acute 
large bowel obstruction is relatively new. The lit-
erature in non-acute situations suggests shorter 
hospital stays and faster return to daily activities 
with equivalent if not superior oncologic outcomes 
[64, 65]. The adoption of laparoscopic surgery in 
the emergent setting has been slower. There have 
been case reports that suggest it is safe but without 
comparisons to open resection [66, 67].

�Perforation
One situation to consider is colon cancers pre-
senting perforated. Typically, these patients were 
associated with poor outcomes due to the fact 
they were often both septic and had advanced 
tumor characteristics. It is true that perioperative 
mortality is tied to the presence of perforation 
with free perforation having the highest mortality 
(19%) which is significantly higher than con-
tained perforations and no perforation (0% and 
5%, p.038) [2]. Despite worse oncologic resec-
tion characteristics, the 5-year survival is not pre-
dicted by the presence of perforation but, like 
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PERFORATION

SEPSIS CONTROL IS A PRIORITY

No

Yes

Stable

At the Tumor Site Proximal to Tumor Site

Damage Control Strategies
Resection without anastomosis
Consider Open Abdomen

Formal Oncologic Tumor Resection:
  w/ or w/o anastomosis
  w/ or w/o “protective” stoma

Formal Oncologic Tumor Resection
Management of proximal perforation:

Adjunctive notes:
Scarce evidence for “protective” stoma
50% no reversal from terminal stoma

Adjunctive notes:
In case of Subtotal Colectomy, care should be
taken to resect less than 10 cm of terminal
ileum and to preserve 10 cm of colon above the
peritoneal refection

Fig. 13.3  Flowchart for the management of colonic perforation die to colorectal cancer [15]

most pathologies, is a by-product of the comor-
bidities and physiology [2]. The first priority 
must be control of the perforation with the com-
pleteness of the oncologic surgery taking a back 
seat. Sepsis is the most immediate threat to a per-
forated patients’ life and is certainly time depen-
dent (Fig. 13.3) [15].

�Specific Surgical Considerations 
for Benign Disease

�Sigmoid Volvulus

Any patient with volvulus presenting with signs 
of impaired intestinal blood flow or perforation 
should be taken to the operating room in an expe-
ditious fashion following initiation of resuscita-
tion and broad-spectrum IV antibiotics. Resection 

should ideally be performed without detorsion of 
the affected bowel segment to avoid unnecessary 
return of toxic waste products and bacterial load 
into the venous circulation [68]. When consider-
ing which operation to perform, whether it be a 
Hartmann’s procedure or a segmental resection 
with colorectal anastomosis, one must take into 
consideration the physiologic status of the 
patient. In patients with hemodynamic instability 
or gross contamination secondary to perforation, 
a Hartmann’s procedure is the preferred opera-
tion [69].

In stable patients with little to no enteric spill-
age, resection of the redundant colon with 
colorectal anastomosis is a reasonable option and 
has been shown to be a viable choice in large 
patient series [70].

The decision to create a protective ostomy 
should be based on comfort level of the surgeon 
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while taking into consideration patient factors 
such as nutrition status, overall health, and level 
of the anastomosis.

The initial treatment of sigmoid volvulus, in 
the absence of ischemia or perforation, has 
largely been endoscopic. Detorsion is the neces-
sary first step, either by sigmoidoscopy or colo-
noscopy, and has been reported to be successful 
in up to 95% of cases [69]. Long-term recurrence 
rates of volvulus have been quoted as high as 
75% in some patient populations, necessitating 
definitive surgical management in appropriate 
surgical candidates. Following successful endo-
scopic detorsion, a rectal tube is often placed to 
allow for ongoing colonic decompression and to 
prevent retorsion prior to sigmoidectomy. 
Without overt signs of intestinal ischemia, it is 
acceptable to allow for a period of several days in 
order to completely resuscitate the patient and 
optimize from a medical standpoint prior to 
surgery.

Once the patient has been adequately pre-
pared for surgery, a segmental sigmoid resection 
with colorectal anastomosis is the most appro-
priate procedure for definitive therapy. A protec-
tive ostomy is rarely utilized; however it may be 
necessary based on patient-specific factors such 
as age, level of contamination, and nutritional 
and hemodynamic status. Complete resection of 
all redundant colon is paramount to minimize 
risk of recurrent volvulus. Both laparoscopic and 
open methods have been utilized; however, there 
is no definitive evidence to suggest outcomes are 
improved when minimally invasive techniques 
are used. The theoretical benefit of reduced post-
operative pain and decreased hospital length of 
stay have not borne out in the literature; how-
ever, the ultimate choice of technique should be 
based on surgeon experience and level of com-
fort [71, 72].

For those patients with high or unacceptable 
surgical risk, nonresectional techniques and non-
surgical management have both been described. 
Several small series have described low recur-
rence rates following both intraperitoneal and 
extraperitoneal sigmoidopexy; however this has 
not been validated through larger studies. In 
patients felt to be at high risk for anastomotic 

leak or who would not otherwise tolerate a for-
mal resection, sigmoidopexy does remain an 
option but is generally not considered first-line 
therapy. For patients with comorbidities that are 
prohibitive to surgery, a consistent bowel regi-
men and dietary modifications have become the 
mainstay of therapy [69].

�Cecal Volvulus

As in the case of sigmoid volvulus, immediate 
surgical intervention is necessary for any patient 
diagnosed with cecal volvulus and presenting 
with signs of intestinal ischemia or perforation. 
In contrast to sigmoid volvulus, endoscopic 
decompression is typically not recommended 
given that endoscopic intervention tends to be 
ineffective for this anatomic location and con-
veys a higher risk of bowel perforation. In any 
case involving nonviable bowel, the entirety of 
the involved segment should be removed, and the 
operative surgeon may [73, 74] elect to perform 
an ileocolic anastomosis plus or minus a divert-
ing ileostomy or bring up an ileostomy with a 
long mucous fistula. The large majority of the 
data supporting these statements comes from 
studies published 20 years ago and are somewhat 
outdated. However, morbidity rates following 
cecectomy for volvulus are not insignificant, and 
in cases involving perforation or contamination, 
expert consensus continues to rely on the judg-
ment of the independent surgeon in such 
circumstances.

Patients who present with cecal volvulus with-
out signs of intestinal ischemia may be better 
suited for segmental resection. Unfortunately, the 
published data on this subset of patients is even 
less substantial. Several small case series report 
zero recurrence of cecal volvulus when segmen-
tal resection is performed, however carrying with 
it higher rates of associated morbidity and mor-
tality compared to patients undergoing cecopexy 
alone. In otherwise healthy patients, segmental 
resection is the preferred method of treatment for 
cecal volvulus, while cecopexy may be reserved 
for patients with extensive medical comorbidities 
or comparatively higher operative risk.
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�Pseudo-Obstruction

Acute pseudo-obstruction is an entity most com-
monly described in older patients, residents of 
nursing homes, or hospitalized individuals fol-
lowing surgery and traumatic injury. It is crucial 
to rule out sources of mechanical obstruction, 
ischemia, and perforation prior to initiating ther-
apy. While a diagnosis is typically made before 
bowel becomes compromised, those patients pre-
senting in extremis, with perforation or with a 
cecal diameter >12 cm, will likely require imme-
diate surgical intervention.

For stable patients, the treatment algorithm 
lies largely in reversing the underlying etiology. 
Initial steps involve hydration, correction of 
underlying electrolyte abnormalities, and avoid-
ance of narcotic pain medications. Nasogastric 
and rectal tube decompression often provide 
moderate relief, and in some instances, anticho-
linergic agents may prove beneficial. Avoidance 
of osmotic agents and stimulant laxatives is gen-
erally encouraged as these can lead to worsening 
of symptoms. Up to 90% of cases will see com-
plete resolution utilizing medical therapies and 
without requiring surgical intervention.

When conservative measures prove ineffec-
tual or are otherwise contraindicated, endoscopic 
decompression is recommended as part of a step-
up management scheme in the treatment of 
colonic pseudo-obstruction. The goal of endo-
scopic therapy is to access the right colon with 
minimal to no insufflation, placement of a 
decompression tube, and evacuation of gas. Most 
patients will resolve their pseudo-obstruction 
without further need for intervention and, once 
they begin to show signs of bowel recovery, will 
likely need dietary modifications and an appro-
priate bowel regimen. Additional endoscopic 
management includes percutaneous cecostomy 
tube placement. While the use of this technique 
has been controversial in the surgical community, 
there are no currently available studies which 
look at outcomes related to percutaneously 
placed cecostomy tubes specifically for colonic 
pseudo-obstruction. What we do know is that 
they are associated with a relatively high morbid-
ity rate, nearly 40%, and are fraught with compli-

cations including dislodged tube, peritonitis, 
bleeding, infection, and buried bumper 
syndrome.

In general, percutaneous cecostomy tubes are 
to be avoided if possible. Surgical intervention 
remains the last line of defense in cecal pseudo-
obstruction [73, 74].

Approximately 10% of patients with pseudo-
obstruction will fail conservative measures and 
progress to need for surgery. Both mortality and 
morbidity rates increase substantially for those 
patients requiring surgical intervention; thus all 
efforts to relieve the pseudo-obstruction by non-
surgical means is advised. Cecal dilation >14 cm 
and symptom duration >4 days are all associated 
with worse outcomes; however in certain 
instances, surgery cannot be avoided [75, 76].

Both surgical cecostomy and resection have 
been demonstrated in small case series to be of 
benefit, although there is no data directly com-
paring one method to the other. The choice of 
which procedure to perform will undoubtedly 
remain preference of the surgeon based on inde-
pendent patient factors and the quality of the 
involved bowel at the time of the procedure.

�Benign Stricture

There is a significant lack of published literature 
related to efficacy of treatment for benign colonic 
stricture. Given the wide variability in etiology of 
benign stricture, the exact cause of obstruction 
secondary to narrowing of the colonic lumen 
must be investigated thoroughly to rule out an 
acute process. Strictures related to an acute epi-
sode of inflammatory bowel disease such as 
Crohn’s or ulcerative colitis can usually be 
addressed with immunomodulators and steroids. 
Other causes of stricture may not be as clinically 
obvious and warrant a more extensive workup.

The preferred method for treatment of benign 
stricture, similar to pseudo-obstruction, is a step-
up approach where surgical intervention is 
reserved for those with complete obstruction, 
evidence of perforation, and peritonitis or those 
who fail conservative therapies. Several advanced 
endoscopy techniques now exist, allowing for a 
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multidisciplinary approach to benign colonic 
stricture. Balloon dilation has been shown to be 
effective over the long term in >60% of patients 
and, although it carries a small risk of perfora-
tion, can generally be performed under light 
sedation [77].

It is considered a reasonable first step in 
patients presenting with both anastomotic and 
inflammatory strictures. Endoscopic administra-
tion of corticosteroid injections also serves as an 
adjunct to enhance the effectiveness of balloon 
dilation in Crohn’s strictures. While the true effi-
cacy has yet to be borne out in the literature, its 
theoretical benefit lies in avoiding repeat need for 
dilation.

Savary dilation is an alternative technique to 
endoscopy utilizing serial bougies over a fluoro-
scopically guided wire. Small series have sug-
gested this is a cheaper technique when compared 
to balloon dilation, and while repeated interven-
tion is occasionally necessary, most patients 
have excellent outcomes with very low-risk pro-
files [77].

Endoscopic stent placement has been a suc-
cessful approach to strictures involving the 
proximal gastrointestinal tract. Its effectiveness 
in treating colonic strictures is less convincing. 
Often used to temporize obstructive symptoms 
related to malignancy, endoscopic stent place-
ment for benign disease has not been as effec-
tive [77].

The risk of stent occlusion, migration, and 
perforation seem to outweigh any potential ben-
efit, and larger prospective trials have not been 
pursued as a result.

�Colonic Anastomosis in Open 
Abdomen

For many years, the principles of damage control 
surgery have been incorporated into treatment 
algorithms for the emergency general surgery 
population [78]. Despite their underlying funda-
mental differences, patients presenting with 
severe physiologic derangement secondary to 
late complications of intra-abdominal sepsis and 
hemorrhage often require laparotomy with imme-

diate source control and temporary abdominal 
closure similar to their trauma counterparts [79]. 
The utility of damage control principles and the 
ultimate outcome is not nearly as well studied in 
the EGS population as it has been in the trauma 
cohort. This includes abdominal closure rates and 
when is the optimal timing to restore intestinal 
continuity. The decision between colostomy cre-
ation and a colonic anastomosis has yet to be 
definitely proven in the scientific literature and 
remains largely a practice based upon surgeon-
specific experience and judgment.

Given the paucity of data relating to these sce-
narios specifically in the emergency general sur-
gery population, evidence-based decisions must 
be extrapolated from more heterogeneous stud-
ies. In patients undergoing laparotomy for intra-
abdominal sepsis or hemorrhage, all reasonable 
attempts should be made to avoid leaving the 
abdomen open as it is associated with significant 
morbidity and mortality. Mortality rates associ-
ated with open abdomen have been quoted as 
high as 35% in the non-trauma population with 
notable rates of severe complications such as 
enteroatmospheric fistula, intra-abdominal 
abscess, hernia, and delayed fascial closure [80]. 
While there has been concern regarding histori-
cal overuse of the open abdomen, there are cer-
tainly instances in which such a management 
scheme is necessary. Once a decision has been 
made to leave an abdomen open following intes-
tinal resection, the dilemma becomes one of 
either performing an anastomosis or creating an 
ostomy to restore continuity.

Several patient-specific factors should help 
guide the decision to create a colostomy or to 
perform a colonic anastomosis. In patients with 
significant medical comorbidities, short life 
expectancy or intra-abdominal pathology such as 
significant intra-abdominal contamination, near-
frozen abdomen, or destructive perforations with 
significant tissue loss, colostomy creation may be 
unavoidable. Patients with persistent physiologic 
derangements such as shock state, ongoing large 
volume crystalloid or blood product resuscita-
tion, and ongoing intestinal ischemia may also 
necessitate colostomy creation given that ulti-
mate closure of the abdominal wall should be a 
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priority and occur in as timely a fashion as pos-
sible to reduce rates of complication. Abdominal 
compartments that are left open for second look 
surgery and in patients where physiologic stabil-
ity has been established, the decision to restore 
intestinal continuity is multifactorial.

In 2010, Ordonez et  al. [81] retrospectively 
analyzed a series of 112 patients undergoing lap-
arotomy for intra-abdominal sepsis. All patients 
had bowel resection performed and were man-
aged with an open abdomen with temporary 
abdominal closure. A total of 34 patients under-
went primary anastomosis, while the remaining 
78 patients had a diverting ostomy created. There 
was no significant difference demonstrated in 
hospital mortality, anastomotic leak rate, or 
development of fistula. A subsequent prospective 
analysis of 51 patients treated with open abdo-
men for perforated diverticulitis, 38 patients 
underwent primary anastomosis with the remain-
der treated with a diverting stoma [82]. The over-
all mortality rate for the study was 10% which is 
consistent across patients treated with open abdo-
men, and >75% of the surviving patients were 
discharged from the hospital with intestinal con-
tinuity restored.

Both of these studies, along with several oth-
ers, have demonstrated the relative safety of per-
forming a primary colonic anastomosis in an 
open abdomen with the condition that adequate 
source control has been obtained and the patient 
has been appropriately resuscitated without 
ongoing physiologic derangement prior to restor-
ing continuity.

For the patients who do ultimately require 
ostomy creation, surgeons must decide the opti-
mal placement within the abdominal wall. Given 
that the majority of patients undergoing laparot-
omy in a damage control scenarios are by defini-
tion an emergent procedure, very little 
preoperative planning is likely to take place. 
Hernia rates in patients requiring emergent lapa-
rotomy often exceed 20% 1 year after their initial 
surgery [83]. Many of these patients go on to 
require additional surgery, especially in those 
with colostomy creation and subsequent take-
down. These same patients are at higher risk for 
repeat laparotomy for adhesive bowel obstruc-

tions and incarcerated hernias. Complex abdomi-
nal wall reconstruction has become the mainstay 
in treatment of patients who have undergone 
multiple prior abdominal wall surgeries. The 
approach to these procedures is further compli-
cated by the various tissue planes that have been 
disrupted during prior surgery.

To the extent possible, all patients who are to 
undergo laparotomy should ideally be marked for 
ideal stoma placement preoperatively. With 
increasing preponderance of obesity in the gen-
eral population, and the difficulty in managing an 
ostomy in the outpatient setting, it is generally 
recommended that ostomies be sited above the 
belt line where abdominal wall thickness is mini-
mized and should avoid natural skin creases [84]. 
Function takes precedence over appearance and 
aesthetics. Placement through the rectus muscle 
itself assists in prevention in stoma retraction and 
development of parastomal hernias. However, 
despite best intentions, many patients with 
ostomy creation and/or takedown will go on to 
develop large, complex ventral hernias and may 
require abdominal wall reconstruction.

Thankfully, in the last decade, techniques in 
abdominal wall reconstruction and hernia repair 
have made significant advancements including 
laparoscopic and robotic approaches. While the 
presence of a prior ostomy may add a certain 
level of complexity to an abdominal wall recon-
struction, a retrospective study of 169 patients 
over 8 years showed that outcomes in abdominal 
wall reconstruction specifically utilizing a com-
ponent separation technique were no different 
between those with rectus complex violation and 
those without [85]. Being mindful and inten-
tional with ostomy siting is essential in the surgi-
cal process, but the site does not preclude 
patients from reconstruction at a later point in 
time.

�Palliative Patients

Three randomized prospective trials [86–88] 
have compared the use of stents versus diverting 
ostomies in palliative patients with obstruction 
from unresectable colorectal cancer. In general 
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all three favor stents with positive effect being 
shorter hospital stays, earlier return to a diet, and 
improved quality of life. There were concerns in 
one of the studies [87] about the rate of perfora-
tions with stents, but this has not been viewed as 
prohibitive reason to avoid stents.

Overall survival in palliative patients who 
have stents placed compared to surgery has had 
mixed results. While stents have been associated 
with shorter hospital stays, lower rates of stoma 
creation, [45, 89] and an earlier start of chemo-
therapy, they have been unable to show increased 
survival. To the contrary, studies have shown 
resection of the primary tumor was associated 
with a better prognosis compared with the stent 
group [45, 90]. A mean survival rate of 15.9–
23.7 months was observed in the resection group 
compared with 4.4–7.6  months in the stent 
group.

�Conclusions

Colonic obstruction still remains a time-sensitive 
diagnosis that requires timely intervention to 
optimize patient outcomes. Endoscopic interven-
tions such as stents have increased the options on 
hand, but the evidence is not convincing enough 
to exclude the need for surgical intervention. In 
general, surgery has move toward a one-stage 
procedure with two-stage procedure being the 
exception. Adjuvants such as bowel preparation 
and diverting proximal ostomies have limited use 
and have not been associated with improved out-
comes. To the contrary primary anastomosis even 
in unprepped bowel has been shown to be safe. 
Benign disease continues to follow classic teach-
ing. Most surgeons would treat adhesive disease 
and benign strictures the same as their malignant 
counterparts. If physiology permits, left-sided 
volvulus should be decompressed to allow for a 
semi-elective surgical intervention. Given that 
right hemicolectomy with primary anastomosis is 
the treatment of right-sided volvulus, surgery 
should proceed based on patient physiology.
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