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Abstract 

Background Intestinal knot formation is a condition wherein two segments of the intestine are knotted together; 
however, reports of small-intestinal ileo-ileal knot formation are rare.

Case presentation The patient was a 62-year-old Asian male with a history of endoscopic colorectal adenoma resec-
tion and a spontaneous pneumothorax. The patient had no history of a laparotomy. He consulted his local doctor 
with the chief complaint of abdominal pain and was admitted to our hospital with suspicion of an acute abdomen. 
The abdomen had muscular guarding with tenderness and rebound tenderness. Contrast-enhanced computed 
tomography (CT) showed torsion of the mesentery of the small intestine with poor contrast filling. The patient 
was referred to our department with strangulated bowel obstruction and underwent an emergency laparotomy. 
Intraoperative findings revealed that two segments of the ileum were wrapped around each other to form a knot, 
and the strangulated small bowel was necrotic. After the release of the knot, partial resection of the small intestine 
was performed from 220 cm distal to the ligament of Treitz to 80 cm proximal to the cecum. The patient had a good 
postoperative course and was discharged on the 11th postoperative day.

Conclusion Ileo-ileal knots should be considered as part of the differential diagnosis when treating strangulated 
bowel obstruction.

Keywords Ileo-ileal knot, Intestinal knot, Strangulated bowel obstruction

Background
Intestinal knots can cause intestinal obstruction when 
two intestinal segments wrap around each other to form a 
knot, resulting in severe ischemia and obstruction. Most 
case reports have discussed knots that formed between 
the ileum and sigmoid colon. However, reports of ileo-
ileal knots (IIK) are rare [1, 2]. Moreover, the etiology and 
risks for the development of IIKs remain unclear. In this 
report, we describe a case of a patient with an IIK that 

had a favorable outcome following early surgery. Moreo-
ver, a literature review on IIKs is described.

Case presentation
The patient was a 62-year-old male with a history of 
endoscopic resection of colorectal adenoma and spon-
taneous pneumothorax. The patient had no history of 
a laparotomy. He consulted his local doctor with the 
chief complaint of abdominal pain and was admitted to 
our hospital with an acute abdomen. The abdomen had 
muscular guarding with tenderness and rebound tender-
ness. His vital signs were normal, including a pulse rate 
of 73 bpm, blood pressure of 125/73 mmHg, temperature 
of 37.2  °C, and oxygen saturation of 100% on room air. 
Blood tests revealed a normal white blood cell count and 
C-reactive protein level. Contrast-enhanced computed 
tomography (CT) revealed torsion of the mesentery 
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of the small intestine with poor contrast enhancement 
(Fig.  1a, b). The coronal section showed an 8-shaped 
small intestine with reduced contrast enhancement and 
surrounding ascites (Fig. 1b).

The patient was referred to our department with a diag-
nosis of strangulated bowel obstruction, and an emer-
gency laparotomy was performed within 6 h of symptom 
onset. Intraoperative findings showed that the ileal loops 
were wrapped around each other to form a knot, and the 
strangulated intestine was necrotic (Fig. 2a, b). When the 
knot was released, two segments of the ileum were visibly 
necrotic (Fig.  3). Partial resection of the small intestine 
was performed from 220 cm distal to the ligament of Tre-
itz to 80 cm proximal to the cecum.

Macroscopic specimen findings showed that the 
resected intestinal tract was approximately 150 cm long, 

Fig. 1 a The mesentery of the small intestine is shown twisted (red 
arrow), with reduced contrast enhancement of the intestinal wall. 
b The small intestine is shown twisted and constricted (red arrow), 
resulting in decreased contrast enhancement of the intestinal wall 
in a figure-8 pattern centered at the site (oval)

Fig. 2. a The ileal sections are seen wrapped around each other 
to form a knot, and the strangulated intestine is visibly necrotic. b 
Schematic representation of the knot

Fig. 3 The ileum after the knot was released
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and most of the mucosal surface was black. The his-
topathological examination revealed congestion and 
ischemic necrosis.

The postoperative course was uneventful, and the 
patient was discharged on the 11th postoperative day.

Discussion
Intestinal knots are obstructions formed by two mobile 
intestinal loops that wrap around each other, either 
mutually or by one strangulating the other, and are asso-
ciated with severe impairment of the perfusion of the 
intestinal tract. This condition was first mentioned by 
Riverius in the sixteenth century and reported in more 
detail by Rokitansky in 1836.

Taylor [3] classified true knots as those in which one of 
the two intestinal loops passes through the crossing aper-
ture and then wraps around the other, and intertwined 
(pseudo) knots as those in which the other does not pass 
through the crossing aperture. True knots generally form 
between the small intestine and sigmoid colon; however, 
knots forming between small intestinal loops are rare [3–
5]. In the present case, a true knot was formed between 
two small intestinal loops.

Although the etiology of IIKs is unknown, anatomic 
factors such as decreased mesenteric fat, elongated mes-
enteries, and narrow bases [6] and dietary factors such 
as fasting habits, high fiber, and a single bulky meal have 
been implicated in the development of ileo-sigmoid 
knots [5]. It is speculated that the anatomical risk factors 
increase the mobility of the intestinal tract, and the die-
tary factors cause a large amount of content to flow into 
the small intestine in a short period of time, resulting in 
increased intestinal peristalsis and leading to knot forma-
tion [7, 8].

In the present case, although the patient had a normal 
body mass index (BMI) of 19 kg/m2, intraoperative find-
ings revealed an oversized mesentery and low mesenteric 
fat content, and patient history revealed a habit of con-
suming large amounts of food in a short period of time. 
Thus, both anatomic and dietary risk factors were pre-
sent in this case.

A search of PubMed and Google Scholar databases 
revealed 13 cases of IIKs with true knot formation that 
have been reported from 2010 to 2022 [4, 6–16], includ-
ing this case (Table  1). Most reported cases were from 
India (six cases) [8, 9, 11–14], followed by Japan (three 
cases, including this case) [4, 7]. The remaining four were 
from Greece [6], Ethiopia [10, 16], and Malaysia [15].

Of the 13 previously reported cases, 3 were described 
as having adhesions related to intestinal knots [7, 11, 
15]. Others stated that increased mobility of the intesti-
nal tract promoted knot formation [4, 8, 14]. Since the 
majority of cases of knot formation occurred within 

30  cm proximal of the ileocecal area, it was hypothe-
sized that "moderate adhesions and exaggerated intesti-
nal peristalsis" promote knot formation [7]. However, in 
the present case, the knot was formed 80 cm proximal 
to the cecum, and there were no adhesions. It is impor-
tant to note that some IIKs may develop without any 
associated adhesions. We believe that the most impor-
tant factor for IIK formation is increased intestinal 
motility and that adhesions may or may not be relevant.

Preoperative diagnosis of IIKs is very difficult, and 
in all reported cases, the diagnosis was made intraop-
eratively. In our patient, the preoperative diagnosis was 
strangulated bowel obstruction, and the diagnosis of 
IIK was also only made intraoperatively. Preoperatively, 
we had no knowledge of IIK and were unable to make 
the diagnosis. However, retrospectively, the CT scan 
showed that the small intestine formed a double-closed 
loop. In countries with limited medical resources, CT 
scans are not frequently conducted, resulting in few 
confirmed cases; however, as noted by Kanamori et al., 
the presence of a double-closed loop may be a specific 
finding of IIKs [7].

Although most cases were operated within 6 to 48 h 
after symptom onset, 11 of 13 cases required intestinal 
resections. The need for intestinal resection in IIK does 
not seem to correlate with the onset time. As noted 
in two cases [12, 14], only obstruction release was 
required even though two days had passed since the 
onset of symptoms. Therefore, it is speculated that the 
need for intestinal resection depends not on the time 
of symptom onset but on the degree of strangulation 
associated with knot formation. Therefore, if strangula-
tion due to the knot formation is severe, even a short 
time after onset, intestinal resection becomes inevita-
ble. Given that it is currently impossible to evaluate the 
level of strangulation using available medical technol-
ogy, early treatment is crucial.

There is no clear consensus on the appropriate sur-
gical method for IIKs regarding the release of the knot 
before resection. Some studies recommend en bloc 
resection without relieving the obstruction because of 
the risk of necrotic material entering the systemic cir-
culation and intestinal perforation [9, 10, 12, 17]. Con-
versely, another set of studies suggested releasing the 
obstruction first to avoid excessive intestinal resection 
[14, 18]. In two reports, surgery was carried out with-
out intestinal resection, and benefits were noted by 
releasing the knot first [12, 14]. In this case, the small 
bowel knot was released to minimize the length of 
resected. The patient’s general health should be consid-
ered, and surgery should be performed accordingly to 
minimize resection of the intestinal tract, with or with-
out knot release.
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Conclusions
Here, we report a case of strangulated bowel obstruction 
caused by an IIK. This should be considered when treat-
ing strangulated bowel obstruction.
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