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Ileosigmoid Knotting
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Ileosigmoid knotting (ISK) is the wrapping of the ileum around the 
sigmoid colon and its mesentery or vice-versa. The incidence of ISK is 
not well known, but it generally occurs in areas with a high incidence 
of sigmoid volvulus, and it is common in adult males. The etiology of 
ISK is controversial. The main symptoms are abdominal pain, disten-
tion, obstipation, and vomiting, while the main signs are abdominal 
distention and tenderness. There are no specific blood tests for diag-
nosing ISK. Plain abdominal X-ray radiographs demonstrate a dilated 
sigmoid colon and multiple small intestinal air-fluid levels. Abdominal 
CT demonstrates a twisted and dilated sigmoid colon with whirled 
sigmoid mesentery, in addition to twisted and dilated small intesti-
nal segments. The accurate preoperative diagnosis of ISK is difficult. 
After rapid and prompt resuscitation, emergency surgery is needed 
in the treatment of ISK. In gangrenous cases, resection with primary 
anastomosis is preferred, while, in nongangrenous cases, untying of 
the knot may be performed as a sole surgical procedure, or a volvu-
lus-preventing procedure may be added. The mean mortality rate for 
ISK is 6.8-8% in nongangrenous and 20-100% in gangrenous cases.

İleosigmoid düğümlenme (İSD), ileum veya sigmoid kolonun diğeri 
ve onun mezosu etrafında dönmesidir. İSD’nin görülme sıklığı çok 
iyi bilinmez, fakat genel olarak sigmoid volvulusun yüksek oranda 
görüldüğü yerlerde görülür ve erişkin erkeklerde daha sıktır. İSD’nin 
etiyolojisi tartışmalıdır. Başlıca belirtiler karın ağrısı, şişkinlik, gaz-
gaita çıkaramama ve kusma iken başlıca bulgular karında şişkinlik ve 
hassasiyettir. İSD tanısı koyduracak spesifik bir kan testi yoktur. Düz 
karın radyografisi genişlemiş bir sigmoid kolon ve çok sayıda ince 
barsak hava-sıvı seviyelerini gösterir. Karın CT’si dönmüş mezenteri 
ile birlikte dönmüş ve genişlemiş sigmoid kolonu, ek olarak dönmüş 
ve genişlemiş ince barsak segmentlerini ortaya koyar. Ameliyat ön-
cesi dönemde İSD’nin doğru tanısı güçtür. İSD’nin tedavisinde hızlı 
ve uygun bir resusitasyondan sonra acil cerrahi gerekir. Gangrenli 
olgularda rezeksiyon ile primer anastomoz tercih edilir, gangrensiz 
olgularda ise tek işlem olarak düğümlenmenin çözülmesi uygula-
nabilir veya volvulus önleyici bir işlem eklenebilir. İSD’nin ortalama 
mortalitesi gangrensiz olgularda % 6.8-8 iken gangrenli olgularda 
% 20-100’dür.
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Introduction

leosigmoid knotting (ISK), the name of which was po 
pularized by Shepherd in 1967 [1], is the wrapping of 
the ileum or sigmoid colon around the other one and 

its mesentery, causing a double-loop obstruction (Figure 1). It re-
mains an unusual but severe form of intestinal obstruction [2-5].

Epidemiology:
The incidence of ISK is not well known, but it generally oc-

curs in areas with a high incidence of sigmoid volvulus (SV). ISK 
is more common in African, Asian, Middle Eastern, Eastern and 
Northern European, and South American countries, and also in 
Turkey [2-6]. The disease accounts for 18-50% of SV cases in 
Eastern countries and 5-8% in Western countries [2].

ISK is common in adult males and the peak incidence is in 
the 3rd-5th decades [2-7]. ISK is also common in the late preg-
nancy period in females [6].

Etiology:
The etiology of ISK is controversial [1-4,6,8]. Certain ana-

tomical characteristics of the ileum and sigmoid colon, includ-
ing a hypermobile bowel with an elongated mesentery having a 
narrow base (which may be acquired or rarely is congenital) are 
a prerequisite for ISK [2,3,6]. Another anatomical factor is the 
presence of a relaxed anterior abdominal wall, which allows for 
the bowel torsion [8,9].

The consumption of a high bulk diet in the presence of an 
empty small bowel can predispose patients to ISK; therefore, the 
incidence is high among Muslims who eat a single daily meal dur-
ing the Ramadan fast [10,11].

Some conditions including postoperative adhesions, internal 
herniations, Meckel’s diverticulum, and malrotations may be rare 

predisposing factors for ISK [2,3,6,12].

Pathophysiology:	
When the mechanical double-loop obstruction occurs, both 

the loops of ileum and the sigmoid colon become distended. 
Both strangulation and thrombosis of the vessels contribute to 
ischemia and gangrene in the ileum and sigmoid colon. The    
gangrene may extend to the proximal part of the ileum, the ce-
cum, and rarely the distal part of the jejunum and ascending 
colon [1-3,6]. Shock, peritonitis, and endotoxemia occur because 
of the volume loss into the bowel lumen, bacterial translocation 
to the peritoneal cavity, and absorption of toxic products [2,3].

Classification:
ISK is classified into four types: Types I, II, III, and undeter-

mined. In Type I, the ileum revolves around the sigmoid colon; 
in Type II, the sigmoid colon revolves around the ileum; in Type 
III, the ileocecal segment revolves around the sigmoid colon; and 
in the Undetermined Type, it is impossible to determine the re-
volved segment [3]. On the other hand, in 2009, using some 
preoperative and operative criteria that are correlated with mor-
tality, a new classification was described for surgically treated ISK 
[13]. In the new classification, the patients with ISK are classified 
as follows: Class 1, patients with no risk factor (advanced age, 
associated disease); Class 2, those with no shock or bowel gang- 
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Fig. 1 _ Schematic diagram of ISK.

Fig. 2 _ Plain erect abdominal x-ray film in ISK (a dilated sigmoid colon and 
multiple small intestinal air-fluid levels).
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rene but other risk factors mentioned above; Class 3, those with 
shock; Class 4, those with ileum or sigmoid colon gangrene; Class 
5, those with both shock and ileum or sigmoid colon  gangrene; 
Class 6, those with both ileum and sigmoid colon gangrene.

Clinical Presentation:
ISK generally shows a sudden onset, but the patients usu-

ally present with a delay of a few days. The main symptoms are 
abdominal pain, distention, obstipation, and vomiting. Other     
complaints include nausea, diarrhea, anorexia, rectal bleeding, 
and hematemesis [1-7].

The main signs are asymmetrical abdominal distention and 
tenderness. Additional findings include hypokinetic-akinetic or 
hyperkinetic bowel sounds, tympany, an empty rectum, visible 
peristalsis, an abdominal mass, and a fecal odor of the breath. 
In cases with gangrene or perforation and peritonitis, rectal mela 
notic stool or rebound tenderness and muscular defense may be 
seen [1-7].

Diagnosis:
There are no specific blood tests for diagnosing ISK [6]. Plain 

abdominal X-ray radiographs usually show a dilated sigmoid co-
lon in the right side of the abdomen and multiple small intestinal 
air-fluid levels in the left side [2,3,6,14] (Figure 2). Barium or 
water-soluble contrast enemas generally demonstrate the obs 
tructive lumen, but the enemas are only used if the patients do 
not have peritonitis, bowel gangrene, or perforation [2,14,15]. 
Abdominal computed tomography (CT) usually shows a twisted 
and dilated sigmoid colon with whirled sigmoid mesentery, in 
addition to twisted and dilated small intestinal segments [6,15-
17]. Although flexible endoscopy generally demonstrates a spiral 
sphincter-like twist of the mucosa in the torsioned sigmoid colon, 
it does not give any information about the small bowel [2,6].

The accurate preoperative diagnosis of ISK is difficult, parti 
cularly when CT is not used. The disease is generally misdiag-
nosed as an obstructive (particularly SV) or nonobstructive emer-
gency in the preoperative period and the correct diagnosis is 
made upon laparotomy or,  in some cases, autopsy [2,6,18].

	
Treatment:
Initial management of patients with ISK consists of a rapid 

and prompt resuscitation to correct fluid, electrolyte and acid-
base imbalances with central venous pressure (CVP) monitoring, 
nasogastric decompression, parenteral feeding, and appropriate 
use of antibiotics. After resuscitation, an emergency laparotomy 
is necessary [2,3,6].

There is considerable controversy regarding the preferred 
surgical procedure for ISK [2,3,6]. Because untwisting the knot is 
both difficult and risks toxin release and perforation, it has been 
advised that the sigmoid colon be deflated by means of needle 
deflation or colotomy, or en-bloc resection of the gangrenous 
colon [2,6,19,20]. In gangrenous cases, all gangrenous small 
bowel segments are resected and bowel continuity is restored 
by an enteroenterostomy, similarly, gangrenous sigmoid colon is 
resected and a primary anastomosis is performed if the patient 
is stable and a tension-free anastomosis is possible. Despite high 
morbidity, an ileostomy or colostomy may be life-threatening par-
ticularly in unstable cases or in cases with borderline ischemic 
bowel [2,4,6,7]. In nongangrenous cases, careful untying of the 
knot may be performed as a sole surgical procedure in unstable 
patients, or a volvulus-preventing procedure such as mesopexy, 
mesoplasty or resection with primary anastomosis may be added 
[2,4,7].

Prognosis:
ISK has a grave prognosis. The mean mortality rate is 6.8-

8% in nongangrenous and 20-100% in gangrenous cases. The 
morbidity rate is also high. The most common cause of death is 
shock. The presence of advanced age, associated medical prob-
lems, shock, bowel gangrene or perforation increases the mortal-
ity rate [2-4,7,21].

Special Circumstances:
Ileosigmoid Knotting in Children
ISK is not common in children. The youngest case reported 

in the literature is a two-week-old child. Vomiting and diarrhea 
are more common in these cases, diagnosis is generally more dif-
ficult and mortality is higher [4,19,22,23].

Ileosigmoid Knotting in Elderly People
Like SV, ISK may be preceded by inactivity and pseudomega-

colon, and owing to psychiatric problems and chronic illnesses, 
the diagnosis is often difficult. Advanced age and associated 
comorbidities in elderly patients increase the mortality rate 
[2,3,7,8,13].

Ileosigmoid Knotting in Pregnancy
The obvious displacement of the bowel is a predisposing risk 

factor for ISK. Normal pregnancy complaints may cloud the clini-
cal picture. Additionally, efforts to avoid the radiological evalua-
tion may contribute to a diagnostic delay. The mortality rate is 
high according to the normal population [2,3,7].

Ileosigmoid Knotting

Fig. 3 _ Operative appearance of ISK (a twisted and dilated sigmoid colon 
with twisted and dilated ileal segments).

Conflict interest statement The authors declare that they have 
no conflict of interest to the publication of this article.



119EAJM: 41, August 2009

1.	 Shepherd JJ. Ninety-two cases of ileosigmoid 
knotting in Uganda. Br J Surg 1967; 54: 561-
6.

2.	 Atamanalp SS, Oren D, Basoglu M et al. Ile-
osigmoidal knotting: Outcome in 63 patients. 
Dis Colon Rectum 2004; 47: 906-10.

3.	 Alver O, Oren D, Tireli M, Kayabasi B, Akdemir 
D. Ileosigmoid knotting in Turkey. Review of 
68 cases. Dis Colon Rectum 1993, 36: 1139-
47.

4.	 Atamanalp SS, Polat KY, Balik AA, Yildirgan 
MI, Gencer B, Oren D. Ileosigmoidal knotting 
in children: A review of 9 cases. World J Surg 
2007; 31; 31-5.

5.	 Raveenthiran V. The ileosigmoid knot: New 
observations and changing trends. Dis Colon 
rectum 2001; 44: 1196-200.

6.	 Mallick IH, Winslet MC. Ileosigmoid knotting. 
Colorectal Dis 2004; 6: 220-5.

7.	 Kotisso B, Bekele A. Ilio-sigmoid knotting in 
Addis Ababa: a three-year comprehensive ret-
rospective analysis. Ethiop Med J 2006; 44: 
377-83.

8.	 Puthu D, Rajan N, Shenoy GM, Pai SU. The il-

eosigmoid knot. Dis Colon Rectum 1991; 34: 
161-6.

9.	 Watson RG. Ileosigmoid knot. J R Coll Surg 
Edinb 1984; 29: 100-2.

10.	 Vaez-Zadeh K, Duts W. Ileosigmoid knotting. 
Ann Surg 1970; 172: 1027-33.

11.	 VerSteeg KR, Whitehead WA. Ileosigmoid 
knotting. Arch surg 1980; 115: 761-3.

12.	 Alver O, Oren D, Apaydin B, Yigitbasi R, Ersan 
Y. Internal herniation concurrent with ileosig-
moid knotting or sigmoid volvulus: Presenta-
tion of 12 patients. Surgery 2005; 137: 372-7.

13.	 Atamanalp SS, Ozturk G, Aydinli B et al. A 
new classiification for ileosigmoid knotting. 
Turk J Med Sci 2009; 39: In press.

14.	 Young WS, White A, Grave GF. The Radiology 
of ileosigmoid knot. Clin radiol 1978; 29: 211-
6.

15.	 Varoquaux A, Ananian P, Richa H, Chagnaud 
C, Le Treut YP. Ileosigmoid knot is an unusual 
and severe cause of bifocal bowel strangula-
tion. Gastroenterol Clin Biol 2007; 31: 975-7.

16.	 Lee SH, Park YH, Won YS. The ileosigmoid 
knot. CT findings. AJR 2000; 174: 685-7.

17.	 Hirano Y, Hara T, Horichi Y et al. Ileosigmoid 
knot: case report and CT findings. Abdom   
Imaging 2005; 30: 674-6.

18.	 Bawa D, Ikenna EC, Egwu BT. Ileosigmoid 
knotting-a case for primary anastomosis. Ni-
ger J Med 2008; 17: 115-7.

19.	 Wolf B, Youngson GG. A case of ileosigmoid 
knotting in a child. J Pediatr Surg 1997; 32: 
1514-5.

20.	 Kedir M, Kotisso B, Messele G. Ileosigmoid 
knotting in Gondar teaching hospital North-
west Ethiopia. Ethiop Med J 1998; 36: 255-
60.

21.	 Alsam T, Baloch MN, Maher M. Ileosigmoid 
knotting. J Coll Physicians Surg Pak 2007; 17: 
166-7.

22.	 Chirdan LB, Ameh EA. Sigmoid volvulus and 
ileosigmoid knotting in children. Ped Surg Int 
2001; 17: 636-7.

23.	 Fouquet V, Berrebi D, De Lagausie P et al. The 
ileosigmoid knotting in a child- The first case 
report in a French girl. Gastroenterol Clin Biol 
2006; 12: 1414-6.

References

Atamanalp


