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Abstract
Background: Appendico-ileal knotting is a rare cause of closed-loop small-bowel obstruction in which
the appendix encircles the ileum and may cause strangulation and bowel ischemia. Preoperative
diagnosis is difficult because the clinical presentation is nonspecific.

Case presentation: A 52-year-old Ethiopian man with no prior abdominal surgery presented after 2 days
of abdominal pain, distension, bilious vomiting, and obstipation. He was hypotensive, tachycardic,
dehydrated, and had generalized peritonitis. Plain abdominal radiography showed features of small-
bowel obstruction. Following resuscitation, antibiotics, and vasopressor support, emergency laparotomy
was performed for suspected strangulated small-bowel obstruction. Approximately 2 L of hemorrhagic
intraperitoneal fluid was found. A 16-cm inflamed appendix tightly encircled the distal ileum, forming an
Appendico-ileal knot and causing approximately 1 m of ileal gangrene. The knot was released,
appendectomy and ileal resection were performed, and intestinal continuity was restored with an end-to-
side ileo-transverse anastomosis. The patient required postoperative intensive care and vasopressor
support; shock resolved by postoperative day 2. He was discharged on postoperative day 7 and
remained well through postoperative day 30.

Conclusions: Appendico-ileal knotting is a rare cause of closed-loop small-bowel obstruction that may
be encountered intraoperatively among unusual causes of strangulation, including in patients with a
virgin abdomen. Hemodynamic instability, peritonitis, and suspected bowel ischemia warrant urgent
operative assessment; CT should not delay operative source control in an unstable patient.

Introduction
Small-bowel obstruction is a common surgical emergency, commonly caused by postoperative
adhesions, hernias, malignancy, and volvulus. Appendico-ileal knotting (AIK) is a rare cause in which the
appendix encircles the ileum or its mesentery, producing a closed-loop obstruction. The resulting venous
congestion and arterial compromise may rapidly lead to intestinal ischemia, gangrene, and shock[1–3].

The clinical manifestations of AIK overlap with those of more common causes of small-bowel
obstruction, and the diagnosis is therefore generally made at laparotomy. This case is notable for the
combination of a virgin abdomen, generalized peritonitis, vasopressor-requiring shock, hemorrhagic
intraperitoneal fluid, extensive distal ileal gangrene, and individualized reconstruction with end-to-side
ileo-transverse anastomosis. We report the clinical presentation, operative findings, management, and
short-term outcome of gangrenous AIK in an Ethiopian patient.

This report highlights the importance of early recognition of strangulated bowel obstruction and prompt
surgical exploration when clinical deterioration precludes definitive preoperative imaging. This case
report was prepared in accordance with the CARE reporting guideline[4].

Case presentation
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Patient information

A previously healthy 52-year-old Ethiopian man presented with sudden-onset generalized abdominal
pain, progressive abdominal distension, persistent bilious vomiting, and absence of stool and flatus for 2
days. He had no history of abdominal surgery, hernia, chronic medical illness, regular medication use, or
recent trauma. He did not smoke or drink alcohol and reported no family history of gastrointestinal
disease.

Clinical findings

The patient appeared toxic, dehydrated, and distressed. His pulse rate was 120 beats/min and weak;
respiratory rate was 24 breaths/min; blood pressure was 80/50 mmHg; temperature was 36.6°C; and
peripheral oxygen saturation was 92% while receiving 2 L/min oxygen by nasal cannula. His body weight
was 60 kg.

The patient was clinically dehydrated. Abdominal examination demonstrated marked generalized
distension, diffuse tenderness with rebound tenderness, tympany, and hyperactive bowel sounds.

Timeline

Time Event

0 h Admission with small-bowel obstruction, generalized peritonitis, and shock

First 2 h Fluid resuscitation, urinary catheterization, and initiation of vasopressor support

4 h Emergency exploratory laparotomy

POD 0–2 Intensive-care monitoring and vasopressor support

POD 2 Resolution of shock and initiation of oral intake

POD 7 Discharge

POD 14 First outpatient follow-up

POD 30 Final reported follow-up

Diagnostic assessment

Laboratory evaluation showed leukocytosis, with a white blood cell count of 12,800/mm³ and 79%
neutrophils. Hemoglobin was 13 g/dL, hematocrit was 36.3%, platelet count was 186 × 10³/µL, and
random blood glucose was 109 mg/dL. Plain abdominal radiography showed multiple air-fluid levels
consistent with small-bowel obstruction.

Computed tomography was not performed because persistent hemodynamic instability and clinical
evidence of strangulation required urgent operative management. The preoperative diagnosis was
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strangulated small-bowel obstruction. Primary small-bowel volvulus was considered among the
differential diagnoses.

Following urinary catheterization, the initial urine output was 50 mL. Administration of three litres of
normal saline over approximately 2 hours was followed by a urine output of 100 mL over the subsequent
2 hours. Because hypotension persisted despite fluid resuscitation, vasopressor support was initiated
and titrated according to hemodynamic response. The overall clinical picture was consistent with shock
secondary to strangulated small-bowel obstruction and suspected bowel gangrene.

Therapeutic intervention

After intravenous fluid resuscitation, administration of ceftriaxone 1 g intravenously twice daily and
metronidazole 500 mg intravenously three times daily, and initiation of vasopressor support, the patient
underwent emergency exploratory laparotomy.

Approximately 2 L of hemorrhagic intraperitoneal fluid was encountered. Exploration revealed a 16-cm
inflamed appendix tightly encircling the distal ileum in an anticlockwise direction, forming an appendico-
ileal knot.This caused a closed-loop obstruction with approximately 1 m of gangrenous distal ileum
beginning about 1 cm proximal to the ileocecal valve (Fig. 1).

The knot was carefully released. The appendix was gangrenous at its tip, while the appendiceal base
remained viable; appendectomy was therefore performed. The terminal ileum, ileocecal valve, and
cecum were viable and preserved.

After resection of the gangrenous ileum, only a very short distal ileal stump, approximately 1 cm in
length, remained adjacent to the ileocecal valve. Because only approximately 1 cm of distal ileum
remained proximal to a viable ileocecal valve, a tension-free ileo-ileal anastomosis was not feasible. The
distal ileal stump was closed, and the proximal ileal end was anastomosed to the side of the transverse
colon using a two-layer hand-sewn technique.

Histopathological examination was not performed because histopathology services were unavailable.
No intraoperative complication was documented. The patient was transferred to the intensive-care unit
under continued vasopressor support for postoperative management of shock.

Follow-up and outcome

Postoperatively, the patient received intensive-care monitoring, adrenaline vasopressor support,
intravenous antibiotics, and supportive care. Serum creatinine after transfer to the intensive-care unit
was 1.2 mg/dL.

Hemodynamic status improved, and shock resolved by postoperative day 2, allowing discontinuation of
vasopressor support. Oral intake was initiated on postoperative day 2 and was tolerated by postoperative
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day 4. No postoperative complication was documented. The patient was discharged in stable condition
on postoperative day 7.

At postoperative day 14, he was asymptomatic, tolerated a regular diet, and had normal bowel function.
Follow-up through postoperative day 30 showed continued recovery without reported complications.

Discussion
Appendico-ileal knotting is an exceptionally rare form of closed-loop small-bowel obstruction in which
the appendix encircles the distal ileum and/or its mesentery, creating a constricting ring. A long, mobile,
and inflamed appendix may plausibly facilitate this configuration by providing sufficient length and
mobility to wrap around adjacent ileum or mesentery; however, the precise mechanism and causal
contribution of these anatomical and inflammatory factors remain uncertain. Once a constricting loop
forms, venous congestion and subsequent arterial compromise may result in ischemia, strangulation,
and gangrene[1–3]. Because abdominal pain, vomiting, distension, obstipation, and peritonitis are
nonspecific, AIK is usually diagnosed intraoperatively.

This patient had a severe presentation, including a virgin abdomen, generalized peritonitis, shock
requiring vasopressor support, approximately 2 L of hemorrhagic intraperitoneal fluid, and 1 m of
gangrenous distal ileum. The intraoperative finding of a 16-cm appendix tightly encircling the ileum
established the diagnosis of AIK. A virgin abdomen lowers the likelihood of postoperative adhesive
obstruction but does not exclude mechanical obstruction, closed-loop obstruction, or strangulation.

Cross-sectional imaging can demonstrate the level of obstruction and features of bowel ischemia when
the patient is sufficiently stable for imaging. In this case, CT was not performed because persistent
hemodynamic instability and clinical signs of strangulation required immediate operative exploration.
Plain abdominal radiography confirmed small-bowel obstruction but could not establish the cause[5–7].
In patients with a virgin abdomen, volvulus, internal hernia, congenital bands, inflammatory bands, and
other causes of closed-loop obstruction should be considered[8, 9]

The operative strategy was determined by the extensive distal ileal gangrene, the viable ileocecal region,
the short distal ileal stump, and the patient’s severe physiological compromise. Closure of the short ileal
stump and end-to-side ileo-transverse anastomosis allowed restoration of intestinal continuity while
avoiding a technically difficult anastomosis to a very short distal ileal segment. This decision was
individualized to the intraoperative findings and physiological condition of the patient.

Comparison with prior Ethiopian reports places the present case at the severe end of the reported
spectrum. Published Ethiopian cases include a 28-year-old man with a 20-cm gangrenous appendix, 1 m
of gangrenous ileum, and ileal resection with ileo-transverse anastomosis; a 32-year-old woman
presenting after 24 hours with a viable 15-cm distal ileal loop managed by knot release and
appendectomy without bowel resection; and a case series describing patients aged 17 and 54 years,
with symptom duration ranging from 2 days to approximately 1 week before worsening, and gangrenous
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distal ileum involving about 90 cm in one reported case[2, 10–12]. The present 52-year-old patient
presented after 2 days of symptoms and had a 16-cm inflamed appendix with approximately 1 m of
gangrenous ileum. Across these reports, appendix length and the extent of ischemic bowel are not
uniformly reported, limiting direct quantitative comparison. Nevertheless, the present case is notable for
vasopressor-requiring shock, approximately 2 L of hemorrhagic intraperitoneal fluid, extensive distal ileal
gangrene, preservation of a viable ileocecal region, and individualized reconstruction with end-to-side
ileo-transverse anastomosis. These differences illustrate the variable operative consequences of AIK,
ranging from simple knot release and appendectomy when bowel remains viable to intestinal resection
and reconstruction when ischemia or gangrene is established.

Limitations include the absence of histopathological examination, which was unavailable, and follow-up
limited to 30 postoperative days. Nevertheless, the operative findings clearly established AIK and
documented the associated intestinal gangrene.

Conclusions
Appendico-ileal knotting is a rare but life-threatening cause of strangulated small-bowel obstruction.
Rather than representing a routine leading diagnosis, AIK may be encountered intraoperatively among
unusual causes of closed-loop obstruction, including in patients with a virgin abdomen. Hemodynamic
instability, generalized peritonitis, and suspected bowel ischemia are indications for urgent operative
assessment. CT can be useful in sufficiently stable patients, but imaging should not delay operative
source control when an unstable patient has clinical evidence of strangulation or ischemia.

Patient perspective

At 30-day follow-up, the patient reported return to usual eating and bowel habits and satisfaction with
the outcome.
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Figure 1

Intraoperative image showing Appendico-ileal knotting (blue arrow) around the ileum, causing
gangrenous changes (yellow arrow).
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