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Abstract: Ileosigmoid knotting is a rare condition in which a compound volvulus causes
acute intestinal obstruction. In this process, the terminal ileum wraps around the base of the
mesosigmoid and sigmoid colon, forming a knot. This condition tends to rapidly progress to
gangrene of both the ileum and sigmoid colon; hence, the mainstay of treatment is timely
emergency surgery. In this report, we describe the case of a 20-year-old Ghanaian female
patient and discuss the available surgical options regarding ileosigmoid knotting.
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Introduction

Parker was the first to report ileosigmoid knotting in medical literature in 1845." In
two separate case series, the condition was linked to populations who eat a single
meal a day.”” The incidence of ileosigmoid knotting tends to be much higher in
developing countries and among lower socioeconomic strata than in the white
population.*”” Furthermore, it occurs more commonly above the age of 40 and is
approximately 4-times greater in men (80.2%) than in women.® The mortality rate
is very high in this rare but potentially fatal condition which progresses rapidly and
frequently to gangrene of both the ileum and sigmoid colon, which triggers general
peritonitis and septic shock.® Due to the limitation of doctors’ experience with this
condition, patients should undergo immediate surgical intervention due to speedily
worsening gangrene of both the ileum and sigmoid colon. Generalized peritonitis
and sepsis are the main cause of poor outcome.'* Application of well-known
guidelines similar to the “Surviving Sepsis” treatment protocol to the resuscitation
algorithm, along with prompt surgical intervention, has been demonstrated to

improve survival.'%'°

Case Report

A 20-year-old Ghanaian female peasant presented with a history of abdominal pain
and absolute constipation for 5 days. She began to experience a sudden cramping
pain on the hypogastrium after having a bulky meal. The pain was scored as 4 on
a 10-point scale at first and other symptoms included abdominal distention, failure
to pass either stool or flatus, but no vomiting or fever. Abdominal pain had
intensified to 10 points and progressed to persistent and diffuse after 4 days of
moderate abdominal pain. Nothing was able to relieve the pain and she was even
unable to stand up either when she came to our hospital. Her usual state of health
was well and she had no history of chronic disease, congenital disease, or infectious
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disease. She denied having any past medical or surgical
history. The BMI was 16.95. She had regular menses and
no history of pregnancy or childbirth.

Examination revealed severe dehydration, a pulse rate of
112 beats/min, a BP of 120/70 mmHg, and a temperature of
37.2°C. Abdominal examination revealed diffuse abdominal
distension, tenderness, rebound tenderness, guarding, and
absence of bowel sounds. A digital rectal examination
revealed an empty rectum. Laboratory studies showed that
the concentration of hemoglobin was 9.7 g/dL and of white
blood cells was 21.15*10"9/L. Urine pregnancy test was
negative. An ultrasound of the abdomen showed a dilated
fluid-filled hypoperistaltic bowel, suggestive of small bowel
obstruction. A supine abdominal radiograph showed a large
gas-filled dilated bowel loop in the left mid and lower
quadrants. The intestinal pneumatosis can also be seen in
the upper and right lower abdomen (Figure 1). Lekma hos-
pital has no CT or MRI scanners. A working diagnosis of
intestinal obstruction with possible strangulation and perito-
nitis was made.

After aggressive resuscitation, an exploratory laparot-
omy was performed. The peritoneal cavity contained about
one and a half litres of foul smelling hemorrhagic fluid.

Figure | Supine abdominal radiograph showed a large gas-filled dilated bowel loop
in the left mid and lower quadrants. The intestinal pneumatosis (arrow) can also be
seen in the upper and right lower abdomen.

The terminal ileum had encircled the base of the mesosig-
moid and sigmoid colon with a 360° clockwise twist,
strangulating it (Figure 2). The mesentery of the ileum
was also twisted around along with the ileum, resulting
in gangrene of the distal three feet of the ileum up to the
ileocaecal junction, which belongs to Type I of ileosig-
236 The
untwisted and the ileal knot opened. One-meter long non-

moid knotting. sigmoid colon was gently
viable distal ileum and sigmoid colon were resected.
Colorectal (descending colon) anastomosis and ileostomy
procedure (blind terminal ileum which is just 2 cm away
from ileocaecal valve) were performed (Figure 3). An
abdominal drain tube was placed in the pelvic cavity.
Fortunately, she still had a one and a half meters long
segment of viable small intestine. After 24 hours, the
passage of stool and flatus were through the stoma and
oral feeding was initiated. Drainage was removed after 72
hours. The postoperative course was uneventful and she
was discharged after 10 days. Finally, the patient returned
for a reversal of the ileostomy after 6 weeks, which was
aslso uneventful.

Discussion

The cardinal symptom of ileosigmoid knotting is abdom-
inal pain, which is characteristically sudden in onset,
usually accompanied by vomiting and abdominal disten-
sion, and which quickly intensifies in severity until it
reaches a state of constant ache. Patients may present in
hypovolemic shock, as this occurs early in the disease
process. Findings often present on examination of the
abdomen are distension, generalized tenderness, and
guarding, with bowel sounds often diminished or absent.
Plain supine and erect radiographs show a wide, dilated
sigmoid colon, and fluid levels in the small intestine.
Preoperative diagnosis is difficult as clinical and X-ray
features are not specific to ileosigmoid knotting and
that
peritonitis.'? Factors that can lead to ileosigmoid knotting

occur in other conditions cause generalized
include: 1) Long sigmoid colon on a narrow pedicle; 2)
Long small intestinal mesentery and freely mobile ileum;
and 3) Intake of high bulky diet with an empty small
intestine.' >>*'""'> When a semi-liquid bulky meal pro-
gresses into the proximal jejunum, it increases the mobility
of the small intestine and the heavier segments of the
proximal jejunum fall into the left lower quadrant. The
empty loops of ileum and distal jejunum twist in
a clockwise rotation and wrap around the base of

a narrow sigmoid colon. With increasing peristalsis, the
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Figure 2 Intraoperative photographs show (A) gangrenous sigmoid colon, (B) gangrenous ileum loop and (C) cecum. Arrow: terminal ileum.

Figure 3 Postoperative photograph shows the surgical specimen (A: gangrenous
sigmoid colon; B: gangrenous ileum loop).

intertwisting of the two parts of the intestine occurs, lead-
ing to a vicious torsion giving rise to compression and
a double loop obstruction. Strangulation and gangrene of
the ileum and sigmoid colon occur rapidly due to the
knot
mesentery. >''"'* These processes distinctly explain

tightness of the and involvement of the

why ileosigmoid knotting appears to have a higher chance
to occur among populations who eat one meal a day, such
as people in Uganda and Muslims during the Ramadan
fast. When this condition occurs, both the sigmoid colon
and the loops of ileum become distended.” The sigmoid
colon becomes markedly distended with air and fluid."* As
a result of strangulation, the loops of ileum become con-
gested and infarction ensues. Then the ileal gangrene may
extend to the terminal ileum, occasionally involving the
cecum. The types of ileosigmoid knotting have been
described:**® Type I: the ileum (active component)
wraps itself around the sigmoid colon (passive component)
in a clockwise or anticlockwise direction. Type II: the
sigmoid colon acts as the active component. Type III: the
ileocecal segment wraps itself around the sigmoid colon.
Type I is the most common. Ileosigmoid knotting is a rare
but lethal condition, yet it is difficult to diagnose because
of its infrequent morbidity, atypical symptomatic features
of the disease, and non-specific abdominal radiographic
findings. This condition is diagnosed preoperatively in less
than 20% of the patients' >*''2° because its clinical fea-
tures, such as abdominal pain, distention, vomiting, con-
stipation, and the radiographic findings, are common in
bowel obstruction,''?

To some extent, an abdominal/pelvic computed tomo-
graphy (CT) scan will show the whirl sign which is due to
the twisted intestine and sigmoid mesocolon, with the
medial deviated cecum and descending colon,®?' however
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this investigation is not suitable for patients who are
admitted at
a hospital without this facility in Africa. What is more,

hemodynamically unstable and those
the mortality figures are generally related to the duration
of symptoms, the presence or absence of gangrene, and
general status of the patient, including the presence of

septic shock, >

and the outcome may depend on the
time of presentation and intervention.”? Diagnostic lapar-
otomy is ideally suitable for patients with ileosigmoid knot
as a means of improving diagnostic accuracy, reducing the
risks of general peritonitis and septic shock. In our case,
since the patient had features of generalized peritonitis and
hemodynamic instability, we performed an urgent emer-
gency laparotomy after aggressive fluid resuscitation.

In most cases, gangrenous bowel was encountered,
whereas in rare cases both small and large bowels were
assessed to be viable in surgery.® The core essence of the
surgery to ileosigmoid knotting is obstruction relief, resec-
tion of the necrotic bowel loops, and excision of redundant
sigmoid colon to remove the induced factors. Therefore,
the following surgical procedures are available according
to the intraoperative situation:*> 1) Ileum Derotation +
Sigmoidectomy + Colostomy; 2) Ileum Derotation +
Sigmoidectomy + Colorectostomy; 3) Ileectomy -+
Enteroenterostomy + Sigmoidectomy + Colostomy; 4)
Ileectomy + Enteroenterostomy + Sigmoidectomy +
Colorectostomy; and 5) Ileectomy + End Ileostomy +
Sigmoidectomy + Colorectostomy. Of the above-
mentioned procedures, the most commonly performed
one was Ileectomy +  Enteroenterostomy  +
Sigmoidectomy + Colostomy. The rates of both gangrene
and mortality are still very high in spite of early suspicion
and prompt surgical intervention. Recurrent volvulus or
repeat knotting from redundancy of the loop may cause
gangrene after surgery. Therefore, if the small intestine is
viable, resection is not indicated; but if the sigmoid colon
is viable, resection should still be performed to decrease
the risk of recurrence.”’

In our case, both sigmoid and the terminal ileum were
gangrenous. After ileal resection, we found that the stump
was only 2 cm from the ileocaecal junction. Under the
circumstances, enteroenterostomy should be avoided
because the short distance to ileocecal valve increased
the pressure of stomas. Enterocolonostomy was not
a safer option either, because both intestinal wall edema
and severe septic condition are risk factors to anastomotic
leakage. However, an ileostomy contributes to decreasing

the pressure of intestine, excluding residues to the colon

and avoiding a colostomy. Therefore, we performed
Ileectomy + End Ileostomy + Sigmoidectomy -+
Colorectostomy in this case. Avoiding a colostomy is
always welcome, as it reduces the morbidity, because
reversing enterostomy is much easier and safer than rever-
sing colostomy.®!" As enterostomy was the case in our
patient, primary colorectal anastomosis was acceptable.'
The surgical procedure ultimately should be determined by
the local expertise available and decided on a patient-by-

patient basis.

Conclusion

Ileosigmoid knotting is an uncommon cause of acute
intestinal obstruction where the ileum wraps around the
base of the redundant sigmoid colon and mesosigmoid.
Better understanding of this condition, more timely surgi-
cal intervention after aggressive fluid resuscitation, and
a more effective operative procedure including resection
of gangrenous bowel with or without primary anastomosis
have optimized the survival of the patients who have
suffered from ileosigmoid knotting. We share our experi-
ence and the available surgical options in Ghana for
improving other doctors’ recognition of this condition.
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