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Abstract

Rectosigmoid  colon,  starting  from  the  descending  colon  to  the  anus,  having  the
peritoneal and retroperitoneal parts, is provided through the superior mesenteric artery
and the inferior mesenteric artery. Many etiological reasons may be responsible for the
perforation of the rectosigmoid colon, which may be usually perforated due to causes
of  iatrogenic  and  traumatic  origins.  The  rectosigmoid  perforations,  which  can  be
diagnosed preoperatively through examination, laboratory, and radiological examina‐
tions, may not be detected even in the intraoperative period sometimes. In its treat‐
ment, applications, such as conservative approaches, endoclip, laparoscopy, and open
surgery, can be performed.

Keywords: rectum, sigmoid colon, perforation

1. Introduction

Rectosigmoid colon perforations are emergency surgery cases that general surgeons may
encounter. Some intraperitoneal and retroperitoneal rectosigmoid colon cases develop out of
sight away from the pelvis. It may be because of this that serious problems may be experi‐
enced in the diagnosis and treatment of the disease. These difficulties cause delayed diagno‐
sis  or  no  diagnosis  at  all.  For  this  reason,  discussing  the  diagnosis  and  treatment  of
rectosigmoid perforation under a separate heading can be important.

© 2016 The Author(s). Licensee InTech. This chapter is distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/3.0), which permits unrestricted use, distribution,
and reproduction in any medium, provided the original work is properly cited.



2. Sigmoid colon and rectum anatomy

The colon is a part of the gastrointestinal tract ranging between the ileocecal valve and the
rectosigmoid junction. It consists of the cecum, ascending colon, transverse colon, descending
colon, and the sigmoid colon in that order. The descending colon continues as sigmoid colon
at crista iliac level. The sigmoid colon is divided into two sections as ‘iliac part’, located and
constant in the left iliac region, and ‘pelvic part’, which is mobile. This structure has been
named as such because it looks like letter ‘S’. Although it varies from person to person, it ends
at the third sacral vertebra level. While the iliac part does not have a mesentery, the pelvic part
has a mesentery that looks like the Greek letter lambda (Λ λ). The pelvic colon terminates in
the rectosigmoid region, and superior rectal veins are located in the sigmoid colon mesentery.
While the rectosigmoid compound serves as a functional sphincter, allowing transition of
faeces to the rectum by opening up with sigmoid contractions, it prevents stool reflux by
closing up during rectal contractions.

The sigmoid colon is the continuation of the descending colon and while its length is variable,
it is usually 40 cm. The sigmoid colon, which follows an intraperitoneal course, is in close
neighbourhood to the iliac artery and vein, ureter, bladder, uterus, sacral plexus, and the
piriformis muscle. The rectum is part of the gastrointestinal system extending between the
rectosigmoid junction and the anus and is about 13–15 cm long. The nourishment of the loops
of the colon is supplied generally by two main vessels: the superior mesenteric artery (SMA)
and the inferior mesenteric artery (IMA) originating from the abdominal aorta. The SMA,
which provides nourishment to the small intestine, the cecum, the ascending colon, and the
transverse colon, departs from the abdominal aorta right from underneath the celiac trunk,
following its course downwards from the rear part of the pancreas and gives out the right
colic, middle colic, and ileocolic branches into the colon mesentery. The inferior mesenteric
artery (IMA) originating from the infrarenal aorta provides nourishment to the descending
colon, the sigmoid colon, and the upper rectum. Major vascular anastomoses are involved in
the circulation of the intestines. The vasa recta of the colon are formed by the anastomoses
made peripherally between the ileocolic, right, middle, and left colic arteries and the marginal
artery of Drummond. The arc of Riolan is described as the anastomosis between the left colic
branch of the IMA and the middle colic branches of the SMA. The venous drainage of the
colon and rectum is maintained in parallel with the arteries with the exception of the inferior
mesenteric vein (IMV). The IMV progresses retroperitoneal behind the pancreas and flows
into the splenic vein, allows the venous drainage of the descending colon, the sigmoid colon,
and the upper rectum. Autonomic innervation is provided through pre-ganglionic and post-
ganglionic sympathetic fibres and lumbar branches of sympathetic chain. The pre-ganglion‐
ic parasympathetic fibres are provided through pelvic splanchnic fibre, extending from the
S2, S3, and S4 primer ventral ramus. It prevents stool reflux by closing up during contrac‐
tions [1–3].

Rectum is a part of gastrointestinal system located between rectosigmoid compound and
anus and approximately 13–15 cm long. Although there are disagreements between
anatomists and surgeons on the identification of the rectosigmoid region, the region where
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the sigmoid colon turns downwards at the level of promontorium, towards the sacrum
concavity, is named as the rectosigmoid corner. Rectum descends down the sacrum
concavity 13–15 cm, reaching 2–3 cm below the coccyx. At this level, passing through the
levator muscles, it constitutes the anal canal of 3–4 cm long and terminates at the anus.
There are also two different identifications of the anal canal: anatomical and surgical. While
the anatomical anal canal is the region between the anal verge and the lineadentata, the
surgical anal canal is the section of about 3–4 cm between the anal verge and the anorec‐
tal ring. Rectum is typically divided into three sections as the upper ⅓, the medium ⅓, and
the lower ⅓ of the rectum. In practice, each section is calculated as about 5 cm. The anterior
and lateral of the upper ⅓ of the rectum is covered with peritoneum. While the medium ⅓
of the rectum is covered with peritoneum on the anterior, the lower ⅓ of the rectum is below
the peritoneal reflection. While the proximal and distal section of the rectum is convex to
the right, its middle part is convex to the left. These folds extend towards the lumen as
Houston valves, and usually, the middle valve of the Houston is on a line with anterior
peritoneal reflection [4, 5]. The rectum descends down forward towards the sacrum
concavity from the rectosigmoid junction onward, turns backwards in the direction of the
rectum canal from about 2–3 cm below the coccyx, and going through the levator muscles
and form the anal canal, ends at the anus. The blood flow to the rectum is maintained by
three arteries. While the superior rectal artery that supplies blood flow to the upper and
middle section of the rectum is rooted in the IMA, the middle rectal arteries branch out from
the internal iliac arteries and the inferior rectal arteries branch out from the internal
pudendal arteries. The middle sacral artery originating from the aortal bifurcation is
responsible even if only for a little blood supply to the rectum. The venous drainage of the
rectum follows the arteries like in the colon but differently from this, they flow into both
the portal and the caval system. While the venous drainage of the upper and middle rectum
flow into the portal system, that of the lower rectum and the anal canal flow into the caval
system [2, 3]. The lymphatic vessels of the upper and middle rectum pour into inferior
mesenteric nodes. The lymph flow coming from the lower rectum may also be lateral
towards inferior and middle rectal arteries, posterior middle sacral artery, or anterior
rectovesical or the canals in rectovaginal septum. While the anal canal lymphatics on the
lineadentata pour into the superior rectal lymphatics and the inferior mesenteric lymph
nodes, those below the lineadentata pour primarily into inguinal, superior, and inferior
rectal lymph nodes. The rectum innervation consists of sympathetic and parasympathetic
nerves. The sympathetic nerves taken from the thoracic columnar segment unite under the
inferior mesenteric artery and form the inferior mesenteric plexus. The lower rectum,
bladder and genital organs take their sympathetic innervation from the hypogastric nerves.
The sacral third, fourth, and fifth parasympathetic nerves merge and are named as nerv‐
ierigentes. Combining with the hypogastric nerves at anterior and lateral of the rectum, they
form the pelvic plexus. The internal anal sphincter is innervated by both sympathetic and
parasympathetic nerves and the both are inhibitors. The external anal sphincter and the
levator muscles are innervated by the inferior rectal branch of the internal pudendal nerve
(S2, S3, and S4) and the perineal branch of the fourth sacral nerve [4, 5].
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3. Epidemiology

There is not enough data in the literature on the incidence and prevalence of rectum or colon
perforations. Studies have been traced especially on perforations occurring as a result of
colonoscopic procedures and perforations developing after diverticulitis. While the incidence
rate of perforations due to diverticular disease was observed to be around four in 100,000, it
is 0.019–0.8% during diagnostic procedures following colonoscopy and 0.10–3% in therapeutic
procedures [6, 7].

4. Aetiology and pathogenesis

Because several factors of a varying range are responsible in the aetiology of colon perforations,
it is quite difficult to classify. However, colon perforations can be classified as follows accord‐
ing to their aetiologies:

1. Iatrogenic perforations

2. Traumatic perforations

3. Perforations due to malignant or diverticular disease

4. Stercoral perforation

5. Idiopathic perforations

6. Perforations that develop owing to other reasons

While in the past, barium enemas used to play an important role among the iatrogenic causes
of colon perforations, today endoscopic and surgical interventions are more commonly
observed in the aetiology. While perforation rates were high in diagnostic endoscopic proce‐
dures when endoscopic procedures were first put into application, these rates have decreased
considerably today, thanks to technological developments and experience. However, with the
development and frequent application of therapeutic (stent, excision, and clips) endoscopic
procedures, a rise is being observed in perforation rates. When colon perforations following
colonoscopy are evaluated according to their locations, they are most frequently observed at
the rectosigmoid junction and the sigmoid colon with a rate of 52% followed by the cecum
with 17%, ascending colon with 14% descending colon with 8%, transverse colon with 7%, and
the rectum with around 1%. Colon injuries during endoscopic procedures usually occur on
account of two main reasons. The first of these is mechanical-related injuries and the other is
electrocautery-related injuries. Another reason for iatrogenic rectosigmoid injuries is surgical
interventions [7–9]. While iatrogenic rectosigmoid perforations are commonly observed
following the surgeries of branches such as General Surgery, Gynaecology, and Urology that
deal frequently with the abdominal and pelvic regions, iatrogenic colon injuries are rarely
observed in the surgeries of branches such as brain surgery and orthopaedics that deal with
vertebrae and pelvic bone structures.
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Traumatic rectosigmoid injuries develop as a result of direct or indirect traumas depending
on how they occur. In indirect traumas, usually the injuring of the rectum by indirect means
as a result of blunt or sharp abdominal traumas is observed. In direct traumas, injury occurs
through the application of a foreign object or pressure to the rectum and sigmoid colon anally
as is particularly seen in homosexuals. Direct traumas can also be observed in the form of the
injuring of the colon and rectum by direct means such as receiving a blow to the anal region
from a sharp object or firearms or falling on top of sharp objects.

Perforation cases of the rectum and sigmoid colon after malignant diseases or diverticular
diseases are frequently observed in the literature. While in malignant diseases, they can be
spontaneously perforated as a result of the progression of the tumour and they can also be
iatrogenically perforated as a result of endoscopic procedures. Sigmoid colon perforation is
observed quite frequently in diverticular diseases. As similar to malignant diseases, perfora‐
tions in diverticular diseases can also occur spontaneously or iatrogenically as a result of
endoscopic procedures [6].

Stercoral perforation, which was first described by Berry in the year 1894, is described as the
development of necrosis and perforation on the intestinal wall due to the pressure effect of
faecal mass [10]. In stercoral perforations, the area that is ulcerated due to the effect of pressure
and the perforated area within this area should be pathologically confirmed. Despite the rare
incidence of stercoral perforations, the fact that its distinction from other aetiological causes is
not made adequately may lead to wrong diagnoses being made [11].

In the aetiology of rectosigmoid perforations, reasons other than the causes mentioned above,
such as systemic lupus erythematosus and Behçet’s disease, connective tissue diseases such as
rheumatoid arthritis, and infectious conditions like cytomegalovirus do rarely lead to perfo‐
rations. Among drugs, non-steroid inflammatory drugs and steroids are the drugs that most
commonly lead to perforations. Despite such a wide range of aetiological agents being
involved in the aetiology of rectosigmoid perforations, sometimes idiopathic perforation cases,
the cause of which cannot be determined, are also observed [12–14].

5. Clinical picture

The clinical symptoms of rectosigmoid perforations may involve a wide spectrum. While no
clinical symptom is observed in a small perforation with an extra peritoneal localisation, a
large perforation with an intraperitoneal localisation can present very severe clinical symp‐
toms. It is quite difficult to make a diagnosis so long as clinical symptoms, such as acute
abdomen, rectal bleeding, and tenesmus, which are the clinical triad of colon perforations, are
absent. Especially, complaints of pain in the epigastric region and duodenal or gastric ulcer in
some cases can make diagnosis even more difficult or can lead to a misdiagnosis [14, 15]. The
questioning of aetiological factors is very important in diagnosis. The taking of history, such
as a recent colonoscopy, diagnosed diverticular, or malignant colorectal disease or anorectal
trauma, can help make a diagnosis. Clinical examination can help in the diagnosis of recto‐
sigmoid perforations. A careful abdominal and rectal examination is very important as a
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clinical examination. Examination findings such as sensitivity, muscular rigidity, and rebound
suggesting acute abdomen in the abdominal examination and rectal blood in the rectal
examination or irregular intestinal wall structure suggestive of perforation in the palpation
can help in making a diagnosis. Acute abdomen, pneumoperitoneum, or several disease
groups that cause rectal complaints should be considered in the differential diagnosis of
rectosigmoid perforations and patients should be scrutinised carefully and be examined.

6. Diagnosis

Because rectosigmoid perforations are life-threatening, they require early diagnosis and
prompt surgical intervention. Diagnosis can usually be made with clinical findings. However,
it may be difficult to clinically detect the location and cause of the perforation due to the
symptoms not being specific. Clinical diagnosis can vary depending on conditions such as the
size of the perforation, the colonic segment where perforation has taken place, the formation
mechanism of the perforation, peritoneal contamination, and the underlying colonic pathol‐
ogy. Just as it can be asymptomatic, symptoms and findings can present at the moment of
perforation or late. Generally speaking, perforation findings include general or localised
abdominal pain, nausea/vomiting, fever, shortness of breath, and chest pain [16, 17].

Figure 1. Chest X-Ray showing collection of air in the right subdiaphragmatic space.
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The basic question in imaging is revealing the location and the cause of perforation. The first
choice in modality of imaging in patients with suspected perforation is direct radiography. In
conventional radiography, observing free air inside the peritoneum indicates perforation, but
the location and the cause of the perforation cannot be determined (Figure 1). Also, small
amounts of air may not be detected in radiographies. For the findings of direct radiography
to be normal does not exclude the possibility of perforation [16–19]. In the case of suspected
perforation, an abdominal graphy and lung graphy are done standing or in the left lateral
decubitus position. In the case of perforation, the free air outside the colon can move into the
retroperitoneal region and cause subcutaneous emphysema in the scrotum, chest, axilla, and
neck. In direct graphies, air beneath the diaphragm, retroperitoneal air, pneumomediastinum,
pneumothorax, and subcutaneous air is investigated. Lateral graphies are more sensitive in
detecting free air than PA graphies. In left lateral decubitus graphy, air between the liver and
the abdominal wall can easily be discerned. In lateral chest graphy, air beneath the diaphragm
can be clearly observed. In direct graphies, air inside the subhepatic and perihepatic spaces in
the upper quadrant, in the Morrison pouch can be detected. The double wall appearance
known as the Rigler sign, air under the central part of the diaphragm known as the Cupola
sign and a large amount of air inside the peritoneal cavity known as the Football sign can be
detected in direct radiographies [17, 18].

Figure 2. Abdominal CT showing sigmoid diverticular disease and indirect signs of perforation (mesenteric contami‐
nation and heterogeneity).

The other method used in the diagnosis of perforation is ultrasonography. It provides fast and
easy scanning. It does not include radiation and, therefore, can be preferred in children and in
pregnant women. It can detect intraabdominal free or loculated fluid. Also, ultrasonography
provides additional diagnostic information. There are studies which state that pneumoperi‐
toneum can be detected with ultrasonography. However, there are also studies stating that it
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is inadequate due to abdominal gas. For this reason, it has a low diagnostic value when
compared with CT [19, 20].

Direct graphies and ultrasonography, when compared with CT, are suboptimal in the
evaluation of perforation. CT has been accepted as the best imaging method in revealing the
presence, location, cause, and complications (such as phlegmon, abscesses, and peritonitis) of
a perforation. Oral and IV contrast agents can be used. The entire abdomen from the pelvis to
the upper section of the diaphragm can be scanned with thin slice thickness. The three-
dimensional (3D) images can be obtained through multiplanar reconstructions. In the diag‐
nosis of perforation, there are direct and indirect findings of CT (Figures 2 and 3). Extraluminal
air and contrast agent and intestinal wall discontinuation are direct findings, whereas a
phlegmon, abscess, or inflammatory mass related or unrelated to the intestinal wall are indirect
findings [20, 21]

Figure 3. Abdominal CT showing the air in abdominal muscle because of close perforation of sigmoid colon.

The diagnosis of rectosigmoid perforations sometimes can be very difficult in the pre-operative
period. In fact, sometimes perforations cannot be observed even intraoperatively. In case of
presence of findings suggesting intestinal perforation (gas in the stomach and intestinal
content) if perforation focuses cannot be observed, rectosigmoid perforations should be
definitely investigated. In the first place, any perforation should be tried to be detected visually,
and if no perforation is detected, the pelvic region should be filled with saline and gas bubbles
that may come out through manipulation of rectosigmoid should be examined. If no perfora‐
tion focuses are observed, it is not an indication of absence of perforation. For hidden and small
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perforation focus, the rectum should be filled with methylene blue (about 250 cc) and possible
leakage area should be investigated again by manipulating the rectosigmoid (Figure 4).

Figure 4. Microperforation only be demonstrated by the way given transanal methylene blue.

7. Treatment

A wide range of treatment options is available from a conservative treatment option to a wide
intestinal resection and stoma in the treatment of rectosigmoid perforations. However, the real
debate is what treatment will be applied to whom. The way the perforation occurred, its
location, diameter, the condition of the intestines, the amount of time that passed after the
perforation, the underlying disease, the level of intraabdominal contamination, and the clinical
laboratory and radiological findings of the patient gives the physician insight on which
treatment option will be applied.

The conservative treatment option is included among colon perforation treatment options due
to it shortening the length of hospital stay and decreasing mortality rates. However, for
conservative treatment, there must first be an appropriate patient selection and an intensive
care unit that can provide adequate support in the unit where it will be applied and a radio‐
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logical unit must be present. Because these patients must be able to be monitored and given
radiological examinations at any hour of the day when necessary [9, 22].

The form of treatment that is usually recommended for rectosigmoid perforations is immediate
surgical intervention. The findings detected during the surgery provide guidance on the type
of surgery. The form of surgery applied is usually the repairment of the perforation and
resection of the perforated area. It is decided according to the level of contamination and the
condition of the tissues whether a stoma will be done or not. In the case of more than 24 h
having passed after the perforation and a perforation size of more than 2 cm, usually faecal
diversion surgeries are recommended [23].

Just as with technological development is used in the treatment of several diseases, laparo‐
scopy is also widely used in the treatment of rectosigmoid perforations. Several surgical
techniques such as primary repair resection and faecal diversion which are performed in open
surgeries can also be performed laparoscopically. Early return to work and reduced infection
and pain are important advantages provided to patients by laparoscopy.

Another minimally invasive technique used in the treatment of rectosigmoid perforations is
the repair of perforations with endoscopic approaches. The most commonly used method in
this form of treatment is repair of the perforation with an endoscopic clip. In this form of
treatment, the size of the perforation, and the experience of the endoscopist performing it are
very important [24].

8. Conclusion

Rectosigmoid perforations are seen rarely. The most frequent causes in the aetiology are
malignant or diverticular diseases and iatrogenic and traumatic perforations. Clinical exami‐
nation is very important, but sometimes, diagnosis can be very difficult in spite of advanced
assays. Non-invasive or minimal invasive procedures should be the first choice for the
treatment, but the selection of a suitable case, of course, is very important.
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