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Unusual clinical course

Intussusception is a rare pathological entity in adults and remains a diagnostic challenge for clinicians, as it
shares many clinical signs and symptoms with other morbid conditions (including appendicitis, abdominal her-
nias, colic, volvulus, and Meckel diverticulum). High clinical suspicion and use of appropriate imaging tech-
niques are essential for early diagnosis and treatment of intussusception. Surgical intervention is the treat-
ment of choice in cases of sustained and persistent invagination.

We present the case of a 65-year-old woman with a medical history of Crohn’s disease, diabetes mellitus type
I, hypertension, and rheumatoid arthritis. She was hospitalized for diarrhea, fatigue, and anemia. Computerized
tomography of the abdomen and a colonoscopy revealed telescoping of the ileum, ileocecal valve, and part of
the ascending colon inside the terminal segment of the ascending colon. The antegrade ileocolic intussuscep-
tion was treated by performing a right hemicolectomy. The pathologic examination of the excised intestine
showed mucosal lesions compatible with Crohn’s disease, an inflammatory fibroid polyp at the terminal sec-
tion of the ileum, and a low-grade appendiceal mucinous neoplasm.

Regardless of the etiology, when the normal motility of the intestine is altered, it can lead to invagination.
Although intussusception is rare, it must always be part of the differential diagnosis for a patient presenting
with constant abdominal pain.

Causality ¢ Colonoscopy ¢ Diagnosis ® General Surgery ¢ Intussusception ¢ Signs and Symptoms
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Background

Intussusception is defined as the invagination of a section of
the small intestine or large bowel into the lumen of its ad-
jacent segment [1]. The telescoping of the proximal part in-
side the distal part is known as an antegrade intussusception
and occurs in 95% of all cases [1]. In contrast, the term retro-
grade intussusception describes the introversion of the dis-
tal part of the intestine into the lumen of its adjoining prox-
imal edge [2]. Any part of the gastrointestinal tract can be
involved in telescoping; however, the most common sites are
the small intestine, jejunum and ileum, and the large bow-
el[2,3]. Intussusception is a rare pathological entity [1-5]. It is
estimated that telescoping is responsible for 5% of all cases of
bowel obstruction [1-5] with a 1: 3 female to male ratio [5-8].

As intussusception shares many features with appendicitis,
abdominal hernias, colic, volvulus, Meckel diverticulum, and
ovarian torsion, an accurate diagnosis is difficult [2-5,9-11].
Furthermore, the diagnosis is challenging as most of the pa-
tients present with subacute or chronic symptoms [2-5,9-11].
Therefore, the clinical signs and symptoms are insufficient to
establish a diagnosis of intussusception [1-5,9-11]. Currently,
the main diagnostic modalities for evaluating invagination are
ultrasonography (U/S) of the abdomen, barium enema, and
computerized tomography (CT) of the abdomen [1-4,10-13].
Preoperative or intraoperative colonoscopy is useful to iden-
tify the lead point of the telescoping [2,10,14]. In most cases,
the intussusception is transient and resolves spontaneously
or with a colonoscopy [2,10,14]; however, sustained and per-
sistent invagination necessitates surgical intervention [1-5,14].

Table 1. Patient’s hospital admission and preoperative blood results.

Markers

Hemoglobin (g/dL)

C-reactive protein (mg/dL)
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We report the case of a 65-year old woman whose persistent
antegrade intussusception was treated with an urgent right
hemicolectomy. A pathologic examination of the extracted sec-
tion of the intestine, revealed the simultaneous presence of
a large inflammatory fibroid polyp, a low-grade appendiceal
mucinous neoplasm (LAMN), and mucosal lesions compatible
with Crohn’s disease. Each of these findings could be a poten-
tial cause of the intussusception.

Case Report

We present the case of a 65-year-old woman who was admit-
ted to the hospital with diarrhea and fatigue. At admission, her
vitals were body temperature 37°C, heart rate 80 beats/min,
respiratory rate 17 breaths/min, and blood pressure 125/80
mmHg. She was obese (body mass index 33 kg/m?) and did
not smoke or consume alcohol.

Her medical history included Crohn’s disease, diabetes melli-
tus type Il, hypertension, and rheumatoid arthritis. Her med-
ications included linagliptin, perindopril, and prednisolone
with hydroxychloroquine for the treatment of diabetes mel-
litus type I, hypertension, and rheumatoid arthritis, respec-
tively. She was under surveillance for Crohn’s disease without
any treatment. She had no history of surgical interventions.

The physical examination revealed sensitivity in the right lower
quadrant of the abdomen without tenderness and she had hy-
peractive bowel sounds. There was no blood or palpable mass
observed on the digital rectal examination. A clinical examina-
tion of the cardiopulmonary and urogenital systems showed
no abnormal signs, and except for the diarrhea and fatigue,
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Figure 1. Abdominal computed tomography scan: The red arrow
shows invagination of the ileum, ileocecal valve,
and part of the ascending colon inside the terminal
section of the ascending colon. (Image processed with
MS Paint, edition 6.1, 2009, Microsoft Corporation,
Redmond, Washington, USA).

Figure 2. Coronal image of the abdominal computed
tomography scan: The green arrow shows the parts
involved in the intussusception. (Image processed with
MS Paint, edition 6.1, 2009, Microsoft Corporation,
Redmond, Washington, USA).

there were no other remarkable findings in the physical and
neurological examinations.

The blood tests showed an elevation of the inflammatory
markers (white blood cells 14.640/mL and C-reactive protein
4.07 mg/dL) and anemia (hemoglobin 7.6 g/dL and hemato-
crit 25.8%). The results for all the other markers were normal
at hospital admission (Table 1).
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Figure 3. Image of the surgical specimen: The red arrow shows
the point of invagination. (Image processed with
MS Paint, edition 6.1, 2009, Microsoft Corporation,
Redmond, Washington, USA).

Given the findings from the physical examination and the blood
tests, a gastroscopy and a colonoscopy were performed 2 days
after hospital admission. There were no abnormal patholog-
ic findings in the upper gastrointestinal tract. In contrast, the
colonoscopy revealed a large polyp extending from the ileo-
cecal valve to the right colic flexure, giving the impression of
ileocecal intussusception. To confirm this diagnosis of intus-
susception, an abdominal CT scan was performed and the re-
sults were in agreement with the endoscopy, demonstrating
an invagination of the ileum, ileocecal valve, and part of the
ascending colon inside the terminal section of the ascending
colon (Figure 1). The coronal images of the CT scan clearly dem-
onstrated the involved parts of the intussusception (Figure 2).

Due to the deterioration of her clinical status (vomiting, ex-
acerbation of abdominal pain, and electrolyte disorders), she
underwent an open laparotomy 3 days after her hospital ad-
mission. Intraoperatively, the diagnosis of intussusception was
confirmed. An extended ileocolic invagination was recognized,
with a large palpable mass inside the lumen of the ascending
colon. A right hemicolectomy with an extended excision of the
terminal ileum and an end-to-side ileotransverse anastomosis
were performed. The overall length of the removed intestine
was 47 cm. It was composed of 35 cm of the ileum and 12 cm
of the cecum and ascending colon (Figure 3).

The postoperative period was uneventful and 6 days after the
surgery, she was discharged in good condition. During her hos-
pital stay (including after surgery), she was intravenously ad-
ministered 3 g cefoxitin/day for 3 days, 1.5 g metronidazole/
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Figure 4. Gross images of the polyps (All the images were processed with Adobe Photoshop CS3, Adobe Inc., San Jose, California, USA):
(A) Adjacent to the ileocecal valve. (B) Close to the proximal margin. (C) White fleshy cut surface.

day for 3 days, 4 g paracetamol/day for 4 days, and 200 mg
tramadol/day for 3 days. Postoperatively, she was adminis-
tered intravenous fluids for 3 days and oral feeding from day 4.

Gross pathological examination of the excised colon revealed
a large polyp originating from the terminal section of ileum
(Figure 4A-4C). Due to its ample length (6 cm), it had project-
ed into the ileocecal valve. The ileal mucosa had a cobble-
stone appearance, which is a pathognomonic sign of Crohn’s
disease (Figure 5A, 5B).

A microscopic examination of the surgical specimen indi-
cated that the polypoid lesion arising from the submuco-
sa had the characteristics of an inflammatory fibroid polyp
(Figures 6A-6C, 7A-7D). An LAMN was an incidental finding
(Figure 8).

After being discharged from the hospital, she had monthly fol-
low-ups. Three months after the surgical intervention, she was
in good clinical condition at her last follow-up (March 2021).
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There were no findings of a pathological entity in her chest and
abdominal CT. Her next follow-up appointment is in 6 months.

This case report was conducted in accordance with the Ethical
Standards of the Institutional and National Research Committee
and the 1964 Declaration of Helsinki and its later amend-
ments or comparable ethical standards. The case report was
approved by the Ethics Committee of the Scientific Board of
Venizeleio General Hospital of Heraklion (Decision No. 50-3/
Meeting 5/22-04-2021). The patient gave written informed
consent for the publication of this case report.

Discussion

We report the case of a rare pathological entity, an intussus-
ception in a 65-year-old woman, who was hospitalized for fa-
tigue, diarrhea, and anemia. The clinical examination revealed
sensitivity in the right lower quadrant of the abdomen with
hyperactive bowel sounds, and the blood tests revealed an el-
evation of the inflammatory markers and anemia. The clinical
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Figure 5. (A) Inflamed terminal ileum mucosa proximal to the larger polyp (Image processed with Adobe Photoshop CS3, Adobe Inc,
San Jose, California, USA). (B) Microscopic image of the terminal ileum mucosa proximal to the larger polyp revealed chronic
active inflammation, submucosal involvement, and serositis, as seen in Crohn’s disease (hematoxylin and eosin, 20x) (Image
processed with Adobe Photoshop CS3, Adobe Inc, San Jose, California, USA).

Figure 6. Microscopic images of the polyps (All the images were processed with Adobe Photoshop CS3, Adobe Inc, San Jose, California,
USA): (A) Submucosal mesenchymal lesion (hematoxylin and eosin, 20x). (B) Hypocellular neoplasm composed of spindle
and stellate cells embedded in edematous stroma with admixed eosinophils and lymphocytes (hematoxylin and eosin, 40x).
(€) Hypocellular neoplasm composed of spindle and stellate cells embedded in edematous stroma with admixed eosinophils
and lymphocytes (hematoxylin and eosin, 100x).
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Figure 7. (A) Neoplastic cells stained positive in CD34 (100x) (Image processed with Adobe Photoshop CS3, Adobe Inc, San Jose,
California, USA). (B) Neoplastic cells stained negative in CD117 (400x) (Image processed with Adobe Photoshop CS3, Adobe
Inc, San Jose, California, USA). (C) Neoplastic cells stained negative in S-100 (100x) (Image processed with Adobe Photoshop
CS3, Adobe Inc, San Jose, California, USA). (D) Neoplastic cells stained negative in a-smooth muscle actin (400x) (Image
processed with Adobe Photoshop CS3, Adobe Inc, San Jose, California, USA).

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

Figure 8. Low-grade appendiceal mucinous neoplasm: Neoplasm
composed of mucinous filiform/villous epithelium with
low-grade cytology (hematoxylin and eosin, 100x)
(Image processed with Adobe Photoshop CS3, Adobe
Inc., San Jose, California, USA).
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Table 2. Most common causes of intussusception in adults.

Benign causes [references] Malignant causes [references]

Appendiceal neoplasm [2,3,5,9-11,15-17]

Postoperative adhesions [2,3,5,9-11,16,17]

Adenocarcinoma [2,3,5,9-11,15-17]

Table 3. Common symptoms of intussusception.

Symptoms References

Abdominal distension [2,3,10,11,15,17]

Black stools [2,3,5,10,11,15,17]
 Change of bowel habits | (23,510,11,15,17]
Diarthea (23,59-11,1517]
Fatgee [23,1011,1517]
Nausea (23,59-11,1517]
CPoordiet (2351011,1517]
 Respiratory discomfort | (23,1011,1517]
Vomitng | (2-59-11,1517]
Weightloss (231011,1517]

signs and symptoms were not specific and insufficient to es-
tablish a diagnosis; therefore, a colonoscopy and an abdomi-
nal CT were performed. Both these investigations revealed an
invagination of the ileum, ileocecal valve, and part of the as-
cending colon inside the terminal section of the ascending co-
lon. Due to the deterioration in her clinical status, she under-
went an open laparotomy, where a right hemicolectomy and
an end-to-side ileotransverse anastomosis were performed.
The pathologic examination of the surgical specimen simul-
taneously revealed the presence of a large inflammatory fi-
broid polyp and an LAMN. In addition to the presence of the
polyp and LAMN, she had a history of Crohn’s disease (under
surveillance without treatment), which could be another etio-
logic factor that provoked the intussusception. It is extremely
rare to have the synchronous presence of 3 possible etiolog-
ic factors for an intussusception.
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Any part of the gastrointestinal tract can be involved in tele-
scoping [2,3]. Intussusception is subdivided into 4 categories
according to the topographic distribution of the engaged seg-
ments [3,4]. Intussusception is characterized as enteric, when
only the jejunum or the ileum is involved; ileocolic, when the
ileum and colon participate; colocolonic, when the colon is the
only participating section; and sigmoidorectal, when the en-
gaged sections are the sigmoid colon and rectum [3,4].

Numerous pathological entities, which modify the normal per-
istaltic movement of the intestine have been incriminated as
the etiologic factors for intussusception [2-5,9-11]. Any reason,
which alters the normal motility of the intestine can lead to
invagination [2-5,9-11,15-17] The majority of cases of invag-
ination in adults occur between the ages of 45 years and 55
years, with a 1: 3 (female to male) ratio. The causes that pro-
voke intussusception can be benign or malignant. Neoplasms
are responsible for 65% of all cases. Malignant neoplasms ac-
count for 66% of colonic intussusceptions and 30% of small in-
testine cases. Adenocarcinoma is the most common malignant
lead point in the colon (Table 2). The pathophysiological expla-
nation for an invagination is not yet fully understood; howev-
er, it is believed to be due to an imbalance in the longitudinal
forces along the intestinal wall [8,9]. In many cases, the cause
of this process is a malignant or benign mass acting as a lead
point and disorganizing the pattern of peristalsis [8,9]. In the
present case, both the fibroid polyp and LAMN could have been
a lead point for the invagination. Our patient also had Crohn’s
disease, which is another potential etiologic factor for intussus-
ception. The correlation between Crohn’s disease and motility
disorders has been established, although not fully explored,
rendering this pathological entity as a third potential cause of
intussusception. Wide experimental evidence shows that in-
flammation affects the motor and perceptive functions of the
intestine [18]. At least part of this abnormal motility is due to
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inflammatory cytokine trafficking and neuromuscular chang-
es [19]. These effects are observed after resolution of the in-
flammatory phenomena [18]. This could be related to the fact
that a complete mucosal healing is seldom achieved in pa-
tients with Crohn’s disease and the inflammation is not limit-
ed to the mucosa, although it involves neuroenteric circuitry
[18,20]. The synchronous presence of 3 etiologic factors is ex-
tremely rare. To our knowledge, this is the first time that the
combination of these factors is simultaneously reported in a
patient diagnosed with ileocolic intussusception.

Invagination is an uncommon pathological entity [1-5]. The
majority of patients with invagination present with subacute
or chronic symptoms, which are also seen in other diseas-
es, and therefore, telescoping lacks specific clinical signs and
symptoms [2-5,9-11,15,17] (Table 3). The most frequent clini-
cal symptoms are abdominal pain, nausea, vomiting, diarrhea,
fatigue, black stools, and weight loss [2-5,9-11,15,17]. In the
case of our patient, 3 of these clinical symptoms were present.

Clinical examination alone is insufficient to establish the di-
agnosis of intussusception [1-5,9-11]. Therefore, abdominal
CT and U/S, barium enema, and colonoscopy are essential in-
vestigations for the recognition of invagination [1-4,10-13].
U/S has a 60% diagnostic accuracy for bowel obstruction, and
it increases significantly in the presence of a palpable mass
[2,21,22]. A barium enema was used as a diagnostic tool in
several studies, with a diagnostic accuracy of 25% to 45% [3].
CT has a diagnostic accuracy of 58% to 100% and is the crite-
rion standard imaging technique [1,2,4,12,13]. A CT of the ab-
domen shows an intussusception as a soft tissue mass with
an eccentrically located area of low density [1,2,4,12,13]. ACT
is superior because it demonstrates the exact location and
type of the telescoping, presence of a lead point, existence
of complete bowel obstruction, and the presence of ischemic
signs [1,2,4,12,13]. Additional information about possible
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lymphadenopathy and metastatic disease can be obtained
from a CT scan [1,2,12,4,13]. Colonoscopy is a useful tool in
cases of antegrade intussusception, as it can identify the lead-
ing point of invagination [2,10,14].

In the majority of cases, telescoping is transient and resolves
spontaneously [2,10,14]. Studies show that colonoscopy can be
used as a tool for the resolution of invagination in cases of be-
nign lesions and extended intussusceptions [2,10,14]. However,
surgery remains the most reliable intervention in case of con-
sistent and persistent intussusception, as it offers the oppor-
tunity for definite and radical elimination of the cause, which
provoked the introversion [1-5,14]. A pathologic examination
of the surgical specimen can distinguish between benign and
malignant lesions [3].

Conclusions

We report the rare case of an antegrade intussusception in a
woman with 3 possible etiologic factors for invagination and
she was treated with an urgent laparotomy. Although rare, this
disorder should be recognized, examined, and treated appro-
priately in order to avoid fatal complications.
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