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ARTICLE INFO ABSTRACT

Keywords: Introduction and importance: Appendicitis causing intestinal obstruction by forming a knot around a small bowel is
APPer_ldiX uncommon. Preoperative diagnosis is challenging as the typical presentations of appendicitis are not usually
Knotting . seen. The diagnosis of appendicular knotting is usually an intraoperative surprise.

i‘;‘:llnzci’c"i"gl obstruction Case presentation: A 34-year-old male patient (BMI-20.86 kg/m?) presented to the surgical emergency unit with

colicky central abdominal pain of 2-days duration, which later involved the whole abdomen. In association with
this, he had a history of frequent vomiting of ingested matter which later became bilious. The abdominal ex-
amination revealed diffuse abdominal tenderness with guarding and rigidity. On midline exploratory laparot-
omy, the inflamed appendix which was adherent to the distal part of the ileum was observed. The appendix and
the encircled segment of the distal ileum were both gangrenous, and the patient underwent resection of the
bowel segment in addition to appendectomy.

Clinical discussion: Whenever an appendix wraps around an intestine or its tip adheres with small bowel, cecum,
or posterior peritoneum forming a ring-like structure, and a segment of a bowel herniates through an opening can
cause a closed-loop obstruction with or without strangulation. The management for ileo-appendicular knotting
associated with gangrenous bowel could be appendectomy and resection of the bowel segment. Postoperatively,
the patient had developed diarrhea caused by ileocecal resection, which later subsided by medication.
Conclusion: Ileo-appendicular knotting is a rare cause of small intestinal obstruction, and it's challenging to di-
agnose during the preoperative period. As surgeons dealing with acute abdomen in routine clinical practice,
knowledge of this unusual case is helpful for clinical suspicion and evidence-based management.

Case report

1. Introduction preoperatively and confirmed during the intraoperative period. The

management option is determined by intraoperative findings.

Acute appendicitis (AA) and small bowel obstruction (SBO) are
common causes of acute abdomen [1-3]. However, SBO [4] caused by
an inflamed appendix forming a knot around a small bowel is rare.
Appendiceal knotting (AK) was first described by Hotchkiss as early as
1901; however, limited cases have been reported in the literature.

Preoperative diagnosis of AK as a secondary cause of SBO is quite
challenging. AK has no more specific features other than other causes of
SBO. The misdiagnosis could be explained by the rarity of the cases and
accompanied by a paucity of clinical experience. Though the radiologist
experience plays a vital role, scarcity of imaging modalities like
abdominal CT scan limits the diagnostic capacity, particularly in
resource-limited settings [4-7].

Here. We report a case of a 34-year-old male patient who presented
with SBO secondary to ileo-appendicular knotting that was not detected
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This study was reported in line with SCARE 2020 criteria [8] and
registered according to the Declaration of Helsinki 2013 at www.resear
chregistry.com with the research registry UIN: research registry 7705.

2. Case presentation

A 34-year-old male patient was admitted to the emergency surgical
unit with a complaint of colicky central abdominal pain initially and
later involving the whole abdomen for the last 2 days. This was asso-
ciated with nausea and frequent vomiting of ingested matter which later
becomes bilious. Otherwise, the patient had no previous history of
abdominal surgery, abdominal trauma, prior medical illness, family
history of similar illness, or history of any drug intake.

On physical examination, vital signs revealed a blood pressure of
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Fig. 1. Erect plain abdominal X-ray showing dilated small bowel with multiple air-fluid levels.

Fig. 2. Shows the Appendicular Knot around the distal ileum.

130/70 mmHg, a pulse rate of 128/min, a respiratory rate of 28/min,
and a temperature of 36.8C. Anthropometric measures showed a weight
of 61 kg, a height of 171 cm, and a body mass index (BMI) of 20.86 kg/
m?. On abdominal examination, there was diffuse abdominal tenderness
with guarding and rigidity. Complete blood count (CBC) revealed
leukocytosis (17600), and 87% were neutrophils. Abdominal ultrasound
has shown distended bowel loops, and intraperitoneal fluid, but the
appendix was difficult to be visualized. A plain erect abdominal X-ray
showed features of small bowel obstruction with distended small bowels
and multiple air-fluid levels (Fig. 1).

With the preoperative diagnosis of SBO secondary to gangrenous
small bowel volvulus and resuscitated with crystalloid solution, the

patient was taken to an operating theater for emergency exploratory
laparotomy.

After sterile technique and draped, midline vertical incision was
performed. Intraoperatively, we found an inflamed appendix wrapped
around the distal ileum. The inflamed appendix formed a knot or tour-
niquet around 50 cm distal ileum and caused a closed-loop SBO. The
appendix and the encircled segment of the ileum were gangrenous
(Fig. 2). The tip of the inflamed appendix was adherent to the cecum,
forming a knot around the distal 50 cm ileum resulting in a distended
small bowel proximal to the knotting (Fig. 3). Even after an appendec-
tomy, the ileum failed to regain its viability; as a result, we resected the
gangrenous ileum (Fig. 4).
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Fig. 3. Shows the proximal bowel distension due to obstruction by a wrapped appendix.

Fig. 4. Shows the dark ileum even after appendectomy.

Since there was no remaining viable ileum distal to the resected
gangrenous ileal part and ileocecal anastomosis is not recommended,
the cecum was resected together with the gangrenous ileum, and end to
end ileo-ascending colon anastomosis was performed. Postoperatively,
the patient had an uneventful recovery other than occasional watery
diarrhea. The patient was discharged home on the 7th postoperative
day; with Loperamide tablet (1/day), and diarrhea stopped after three
weeks.

3. Discussion

Appendicitis can cause small bowel obstruction by its adynamic,

mechanical effects, or by resulting in mesenteric ischemia. The me-
chanical effects can cause non- strangulated or strangulated bowel [12].
However, a wide range of underlining etiologies are known to cause
SBO, an AA causing SBO is extremely rare, and the reported cases were
few works of literature [3,4].

Similar to our cases, multiple studies had reported ileo-appendicular
knotting as one of the rare mechanical causes of small bowel obstruction
[4-7,9,10]. It happens whenever an appendix wraps around an intes-
tine, or its tip adheres with small bowel, cecum, or posterior peritoneum
forming a ring-like structure [7,9]. The knotting happens as a segment of
a bowel herniates through an opening formed when the tip of the ap-
pendix is adherent to the adjacent structures [9].
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In agreement with another case report, we failed to diagnose the ileo-
appendicular knotting preoperatively and we detected it during lapa-
rotomy [6].

An abdominal CT scan with contrast might suggest some information
regarding secondary causes of SBO [14,15]. However, as our setup lacks
this imaging, refereeing to other hospitals for CT scans might complicate
the outcomes in a patient who developed generalized peritonitis. As
Straightforward clinical parameters and abdominal x-ray suggested
gangrenous SBO: The surgeon performed immediate exploratory
laparotomy.

The management of ileo-appendicular knotting depends on the parts
of the bowel involved and the level of strangulation. It ranges from
appendectomy to the resection of gangrenous bowel [11]. Unlike other
similar case reports, our patient developed occasional watery diarrhea
from the 2nd (day of feeding resumption) to the 3rd week postoperative
day. After possible infectious causes of diarrhea were ruled out, the
patient received loperamide (1/day) until diarrhea subsided. This
observed change might occur due to the resection of the ileocecal valve
that slows the transit of small bowel contents [13].

The strength of our case report might be, we early diagnosed
gangrenous SBO with available resources and performed timely surgical
intervention. Secondly, the treatment for postoperative diarrhea was
successful. In our hospital, histopathological exams, and abdominal CT
scans were unavailable. Despite substandard imaging diagnostic mo-
dalities are used, we believe this case report will provide input for sur-
gical practice and the scientific world.

4. Conclusion

Appendicular knotting is a rare mechanical cause of SBO. The
resection of the ileocecal valve could cause postoperative diarrhea. As
surgeons dealing with acute abdomen in routine clinical practice,
knowledge of this unusual case is helpful for clinical suspicion and
subsequent management.
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