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Abstract
Background: Ileo-Ileal knotting is a rare form of mechanical small bowel obstruction. Which is a classic closed loop obstruction 
syndrome. Even though the exact etiology is not known, prolonged fasting followed by sudden food overload with frequent peri-
stalsis of Ileum in a muscular abdominal wall are documented predisposing factors for knotting of bowel in literature.

Case Presentation: Our patient was presented with a sudden onset of severe persistent crampy abdominal pain localized to all 
over abdomen associated with, multiple episodes of bilious vomiting, failure to pass faeces and flatus and low-grade fever of 
twelve hour. Otherwise, no history of abdominal trauma, no prior pertinent past surgical and medical history. Up on objective 
assessment he was acute sick looking, tachycardic, hypotensive, tachypnic, febrile, distended, tender abdomen and empty rectum 
on digital rectal examination.

Result: Patient was investigated with complete blood count and plain abdominal x-ray alongside with preoperative optimization 
and there was left shift leukocytosis on complete blood count test and centrally located multiple air fluid level with dilated bowel 
and absence of rectal gas shadow on plain abdominal x-ray. With impression of gangrenous small bowel obstruction secondary 
to small bowel volvulus patient was explored and intraoperatively gangrenous Ileo-Ileal knotting was diagnosed and enblock 
resection, Ileo-Ileal end-to-end anastomosis was done and post operatively patient outcome was satisfactory and doing well on 
follow up.

Conclusion: The gaol of surgical management is enblock resection of involved bowel segment proximal to the knot point with 
restoration of bowel continuity and strict control of systemic toxic substance and bacterial dissemination during resection. Mainly, 
outcomes depend on level of systemic sepsis dissemination and length of small bowel involved in the gangrenous knot.
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1. Introduction
Knotting is a clinical condition when segment of one hollow/
solid organ wrapped around the adjacent/surrounding other 
hollow/solid organ result in complete bowel obstruction. Ileo-
Ileal knotting is wrapping of one Ileum segment at around the 
other part of Ileal segment or its mesentery resulting in closed 
loop obstruction. However, knotting is rare pathology among all 
other causes of mechanical small bowel obstruction that led to 
abdominal emergency operation all over the globe. Among the 
bowel knotting, Ileo-sigmoid is commonest followed by Ileo-Ileal.  
Up-to-our literatures search there is a few cases but no literature 
review done on Ileo-Ileal knotting [1,2].

Small bowel obstruction is one of the commonest indications for 
abdominal exploration all over the globe. Among the commonest 
cause of abdominal emergency post operative adhesion rank first 
followed by volvulus in western and developing countries or vice 
versa. However, in less than 2% of patients present to emergency 
with mechanical small bowel obstruction from an extremely rare 
Ileo-ileal knotting [3,4].

The provoking factor for knotting of visceral organs is not 
exactly known. In fact, redundancy of organ and its mesentery, 
inflammatory adhesion of adjacent organs, wondering solid organ 
and hyperperistalsis from on rapid food load are the proposed 
mechanisms. Once it happens pathophysiology is a closed loop 
obstruction syndrome. Which result in rapid compromise of 
blood flow led to strangulation and gangrenous of involved bowel 
segment [5,6].

Patient clinical presentation of knotting is a disproportionate acute 
severe crampy abdominal pain over short duration. In general 
diagnosis is of knotting (Ileo-Ileal, Ileo-Sigmoid, Appendico-

Ileal and spleno-Ileal) need high index of clinical suspicion with 
supportive imaging evidence. However, the definitive diagnosis is 
intraoperative up on exploration  [7].

Once clinically suspected urgent surgical exploration is crucial to 
halt further dissemination of systemic sepsis from progressively 
gangrenous knotted bowel. A recommended surgical management 
is enblock resection of knotted bowel segment proximal to the 
knot site and restoration of bowel continuity [8-11].

2. Case Presentation
2.1. History and Physical Examination
This is a 60-year-old male patient presented to our hospital 
with severe crampy abdominal pain of twelve hours, associated 
with failure to pass faeces & flatus, progressive mild abdominal 
distension, frequent bilious vomiting and low-grade fever. 
Otherwise, no history of trauma and prior abdominal surgery. 
Otherwise, no pertinent past medical and surgical history.

On physical examination, acute sick looking.  vital signs; PR- 
(112-130) beats/min, RR-(24-29) breath/min, BP-(93/58-100/61) 
mmHg, T-(37.6-38.9) C0, SO2-(93-99) % with atmospheric air. 
Pertinent findings were on- HEENT; dry buccal mucosa. Abdomen; 
diffusely tender and distended abdomen, decreased bowel sound 
and empty rectum on digital examination.

2.2. Investigations
Laboratory blood work ups; Complete blood count-WBC-12x103, 
Neutrophil predominance -88% Hgb-11.3g/L, Platlet-374x103. 
Serum Cr-1.0mg. Plain abdominal X-ray showed centrally located 
multiple air fluid levels and abscent rectal gas shadow, suggestive 
of complete small bowel obstruction (Fig-1).

Figure 1: Plain Abdominal X-Ray Shows Multiple Centrally Located Air-Fluid Levels with Abscent Rectal Gas Shadow.
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2.3. Management Outcomes and Follow Ups
After possible preoperative optimization, patient was counselled by 
surgeon for exploratory laparotomy. With impression of peritonitis 
secondary to gangrenous small bowel obstruction secondary to 
small bowel volvulus. Unfortunately, intraoperatively the finding 
up on midline exploration was frankly gangrenous Ileo-Ileum 
knotting. There was approximately 500ml haemorrhagic fluid 
sucked out from general peritoneum, dilated proximal & collapsed 

distal bowel. Proximal Ileum wrapped double round the loop of 
adjacent distal Ileum loop segment (Fig-2).  The outer loop of Ileal 
segment was strangulated and the inner segment of the Ileal loop 
was frankly gangrenous (Fig-3). About 50cm of distal Ileum from 
the Ileo-caecal valve was the total length involved in the knotting. 
After thorough exam enblock resection of knotted bowel and end 
to end Ileo-Ileal anastomosis was done.

Figure 2: Intraoperative Photography shows Ileo-Ileal Knotting A) Ileal Segment Single Knotted/Outer Segment/Strangulated B) Ileal 
Segment of Double Knotted/Inside Segment/Frankly Gangreneous.

Figure 3: Intraoperative Photography shows Ileo-Ileal Knotting A) Gangrenous Distal Limb of Ileal Segment in the Ileal Knot  B)  A 
Proximal Limb of Ileal Segment Wrapped Double on the  Distal Segment of the Ileal Knot.
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Post operatively patient was treated with on broad spectrum 
antibiotics and regular analgesia and started feeding on second 
day. Subsequently she was discharged at 7th post operative day 
with significant improvement and doing well at third month post 
operative follow up.

3. Differential Diagnosis
Among all strangulated mechanical small bowel obstruction, the 
closed loop syndrome is the most devastating mechanism leading 
to fast progression to gangrenous. All causes of mechanical 
small bowel obstruction resulted in strangulation are potentially 
a differential diagnosis. In a high index of clinical suspicion of 
bowel knotting; Ileo-Sigmoid, Appendico-Ileal knotting, Spleno-
Sigmoid knotting are more closely related differentials for Ileo-
Ileal knotting to consider. Surprisingly no specific differential 
diagnosis to list as top one for bowel knotting. 

4. Discussions
Small bowel obstruction is the leading cause of emergency 
abdominal operation worldwide. However, bowel knotting as 
a cause of small bowel obstruction is extremely rare clinical 
condition.  Despite its rarity Ileo-Ileal knotting date back to sixteen 
centuries by Riverius followed in 1836 by Rokitansky in literature 
[1-3]. Since then, different bowel knotting was described of which 
Ileo-sigmoid is the most common followed by Ileo-Ileal knotting. 
As per our literature search knowledge there are few case reports 
exist on the globe and no review done. Generally, bowel knotting 
has a mortality rate of as high as 50% and rate of survival is depends 
on many factors mainly level of systemic bacterial dissemination 
from gangrenous bowel and length of small bowel involved in the 
knotting  [4-7].

The predisposing factor for knotting of visceral organs is not 
exactly known. However, the redundancy of organ and its 
mesentery, inflammatory adhesion of adjacent organ, wondering 
solid organ and hyperperistalsis from on rapid food load are the 
proposed risk factors. In the bowel knotting pathophysiology is a 
closed loop obstruction syndrome, leading to rapid compromise of 
blood flow and venous return to the knotted loop result in further 
strangulation and gangrenous of involved bowel segment. In case 
of Ileo-Ileal knotting one loop of Ileal segment wrap around the 
base of another adjacent Ileal loop making different pattern of Ileal 
knot. The more inner level and multiple wrapped Ileum the fast 
progression to gangrenous level [8-11].

Diagnosis of any bowel knotting pattern is not as an ordinary 
small obstruction clinical feature. Thus, its’ difficult to diagnose 
preoperatively even with the help of advanced modern 
imaging modality [12].  Patient clinical presentation is often a 
disproportionate acute severe crampy abdominal pain over short 
duration. In general diagnosis is of knotting (Appendico-Ileal, Ileo-
Ileal, Ileo-Sigmoid and spleno-Ileal) need high index of clinical 
suspicion and supportive evidence of complete bowel obstruction 
on X-ray, transition point CT-scan. The definitive diagnosis is 
intraoperative up on surgical exploration [13,14].
Surgical management of Ileo-Ileal knotting is generally enblock 

resection of involved Ileal segment with restoration of bowel 
continuity and strict control of toxic substance and bacterial 
dissemination during resection [13-15].

5. Conclusion
Thus, in patients with clinical evidence of strangulated bowel 
obstruction.  Ileo-Ileal knotting should be considered as a 
differential diagnosis. Once Clinically suspected urgent surgical 
exploration is crucial to halt a further systemic dissemination of 
toxic substances and bacterial from rapidly progressive gangrenous 
bowel. The gaol of surgical management is enblock resection of 
involved bowel segment proximal to the knot point with restoration 
of bowel continuity and strict control of systemic toxic substance 
and bacterial dissemination during resection. Mainly, outcomes 
depend on level of systemic sepsis dissemination and length of 
small bowel involved in the gangrenous knot.
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