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ABSTRACT
Introduction: Appendiceal intussusception is an infrequent surgical disease that can present acutely, mimicking
acute appendicitis, or chronically with intermittent right lower quadrant pain. Lead points are associated with
appendiceal intussusceptions in slightly ⬎70% of cases. Common lead points are endometriosis, mucinous neoplasm,
adenoma, adenocarcinoma, and carcinoid. Surgical therapy is often required to manage the intussusception. In cases
of nonreducible appendiceal intussusceptions or those that have a lead point, an appendectomy, ileocecectomy, or
right hemicolectomy.
Case Description: We report a case of appendiceal intussusception with an intraoperative finding of a cystic mass and
pathologic diagnosis of low-grade mucinous neoplasm in a healthy 23-year-old female patient. She underwent a
laparoscopic ileocecectomy.
Discussion: Appendiceal mucinous cystadenoma requires long-term follow-up after resection.
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INTRODUCTION

We present a case of appendiceal intussusception that
was diagnosed intraoperatively with an incidental finding
of low-grade mucinous cystadenoma, as well as a review
of the literature.

Appendiceal intussusception is a very rare pathologic disease with an incidence of 0.01%.1 Intussusception of the
appendix was first reported by McKidd in 1858.2 Appendiceal intussusception can clinically present acutely or
chronically with acute symptomatology similar to acute
appendicitis. The chronic presentation includes intermittent right lower quadrant pain, nausea, vomiting, and
hematochezia. Common lead points include endometriosis, mucocele, adenoma, adenocarcinoma, and carcinoid.
In adults, previous reports have shown that appendiceal
intussusception can be reduced by colonoscopy provided
that there is no lead point; however, definitive operative
therapy is often required to properly manage the intussusception.2,3 Appendiceal intussusception may involve
the colon, and in 1 case report involving an infant, the
appendiceal intussusception led to total colonic intussusception with the appendix projecting from the anus.4
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CASE REPORT
A healthy 23-year-old female patient presented to the
emergency department with a 16-hour history of abdominal pain. The pain was located in the right lower quadrant, was colicky in nature, and was graded as 10 of 10 in
severity. The patient denied previous episodes of similar
abdominal pain. The last bowel movement was passed
the night before presentation, and the last flatus occurred
the morning of presentation. The patient denied nausea,
vomiting, diarrhea, constipation, and blood per the rectum. She had no significant medical, surgical, social, or
family history. On physical examination, her vital signs
were stable. She had mild tenderness in the right lower
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Figure 1. CT scan of ileocolonic intussusception.

Computed tomography (CT) of the abdomen and pelvis
with contrast showed an invagination of the distal small
bowel into the ascending colon consistent with a large
ileocolonic intussusception measuring 8 cm in length and
5 cm transversely and a small jejunojejunal intussusception (Figure 1). There was no lead point identified on CT;
in addition, there was no evidence of bowel obstruction
and no free fluid.
The patient was taken to the operating room for diagnostic laparoscopy. Intraoperatively, the base of the appendix
was found to be intussuscepting into the cecum and
encroaching on the ileocecal valve. Reduction of the intussusceptum was unsuccessful, and a laparoscopic ileocecectomy was performed with primary anastomosis of
the ileum to the ascending colon (Figure 2). No jejunojejunal intussusception was noted. There were no other
abnormal findings in the intra-abdominal cavity.
The pathology department received a segment of intestines including cecum (3.9 cm in length ⫻ 9.5 cm in
circumference), appendix (5.6 cm in length ⫻ 1.5 cm in
diameter), and terminal ileum (4.0 cm in length ⫻ 3.8 cm
in circumference). On gross examination, a large, yellowgreen mucous ball (5.2 ⫻ 4.0 ⫻ 2.1 cm) extruded from a
dilated and bulbous appendiceal orifice into the lumen of
the cecum (Figures 3, 4, and 5). The proximal one third
of the appendix showed submucosal edema, and the
remaining appendix was firm and fibrotic (Figure 6).
There was no evidence of appendiceal rupture. The colonic mucosa surrounding the appendiceal orifice was
erythematous and edematous but otherwise had no gross

Figure 2. Intraoperative view of the appendix intussuscepting
into the cecum, which was non-reducible intraoperatively.

quadrant, with slight tenderness to percussion in the right
lower quadrant, and she had normal active bowel sounds.
She had no guarding or rebound. Laboratory results
showed a white cell count of 4.4 109L with no left shift. All
other laboratory results were normal.
e2014.00016
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Figure 5. Appendiceal orifice (top sectioned) with formalinfixed tissue. There is marked dilatation of the appendiceal orifice
(arrow), with a maximum diameter of 2.3 cm, due to copious
mucus.
Figure 3. Segment of ileocecum (fresh). The tenacious mucus
extruding from the postresection opening should be noted.

Figure 6. Vermiform appendix (fresh). One should note the
dilatation of the proximal vermiform appendix (arrows) in comparison with the thinned fibrotic appearance of the distal aspect.

Figure 4. Segment of ileocecum (opened, fresh). Removal of the
mucus shows a bulbous appendiceal orifice filled with similar
mucus (inset). The remainder of the ileocecal mucosa is erythematous to hemorrhagic.

cells (Figures 7 and 8). The appendiceal wall showed
no invasion by neoplastic cells. The pathologic results
were consistent with a low-grade appendiceal mucinous neoplasm, the margins were uninvolved, and 3
lymph nodes were negative.

abnormalities. The portion of terminal ileum also showed
no gross abnormalities.
On microscopic analysis, the appendiceal lumen contained large pools of acellular mucin with calcification.
The mucosa was largely denuded; however, the preserved mucosa showed a single layer of well-differentiated hyperchromatic, pseudostratified cells with lowgrade dysplasia with areas of foreign body–type giant
e2014.00016

The patient’s postoperative course was uneventful, and
she had a return of bowel function, tolerated a mechanical
soft diet, and was discharged home 3 days postoperatively.
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Figure 7. Vermiform appendix with hematoxylin-eosin staining. The appendiceal lumen contained pools of acellular mucin with
calcification (star), as well as foreign body giant cells (arrow).

Figure 8. Cross section of vermiform appendix with hematoxylin-eosin staining. A, Gross cross section of proximal vermiform
appendix. The increased thickness of the wall should be noted. B, Staining showing the increased thickness of the appendiceal wall
due to fibrosis. In addition, there is loss of typical lymphoid aggregates within the appendix. C and D, Staining showing denudation
of most of the epithelium and low-grade dysplasia with pseudostratified epithelium of the remaining mucosa.

DISCUSSION

McSwain described 5 types with varying degrees of appendiceal intussusceptum, from the tip of the appendix
(type I) to complete invagination of the appendix into the
cecum (type V), which is a progression of types I, II, and
III. Type IV is a retrograde intussusception in which the
proximal appendix invaginates into the distal appendix.2
Our patient had a McSwain type V nonreducible appendiceal intussusception that involved the entire appendix
and the ileocecal valve.

Intussusception of the appendix is an infrequent pathologic condition. In a large autopsy series of 71 000 patients, the incidence of appendiceal intussusception was
0.01%.1 It is more common in adults (76%), with a preponderance in adult female to male patients of 2:1.2,3
Intussusception is defined as invagination of the bowel
with its mesenteric fold (intussusceptum) into the lumen
of adjacent bowel (intussuscipiens). According to McSwain5, appendiceal intussusception is anatomically classified by the part of appendix that is the intussusceptum.
e2014.00016

The clinical presentation of appendiceal intussusception
varies from asymptomatic to right lower quadrant pain
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mimicking appendicitis. Chronic symptomatology includes intermittent crampy right lower quadrant pain,
vomiting, and intermittent lower gastrointestinal bleeding.
Diagnosing appendiceal intussusceptions can be difficult,
with more than half of the cases diagnosed at the time of
surgery. Radiologic diagnosis includes ultrasonography in
children with the pathognomonic “donut” or “target” sign.
In adults, CT scan is the most commonly used method,
showing a target-, sausage-, reniform-, or layered-type
lesion in the cecum.6 If a mucinous appendiceal neoplasm
is a lead point to the intussusception, CT may show a
well-encapsulated mass with mural calcifications.7
Colonoscopy can be used to determine the etiology of
appendiceal intussusception, as well as aid in reduction,
provided that there is no lead point.2,6

lesions with similarities in described histopathology to our
case were considered “mucinous adenoma.”10 In a Harvard University study, these types of lesions were considered a “low-grade appendiceal mucinous neoplasm” confined to the appendix.11 Despite the difference in
nomenclature, the histologic findings were identical.
Given the lack of a universal classification for appendiceal
tumors, it is paramount that consistent terminology and
communication of histologic findings are conveyed to all
health care providers involved in the patient’s care.
It is important to note that these low-grade tumors may be
associated with pseudomyxoma peritonei (PP). In the
Western population, the incidence of PP is 1 to 2 per
million.12 The pathogenesis of PP is believed to be preoperative or intraoperative rupture of an appendiceal mucinous neoplasm with mucinous gravitational accretion
into the intra-abdominal culs-de-sac, and PP represents a
low-grade mucinous carcinomatosis.12,13 Perforation is not
always seen, and PP may occur without invasion of the
appendiceal wall. PP is relatively slow growing and is
histologically classified by small islands of neoplastic epithelia.12 The behavior of PP is dependent on the cytologic
atypia of the primary lesion (low grade vs high grade).13
Because of this, a thorough evaluation of the peritoneal
cavity during surgical resection, as well as a thorough
evaluation during follow-up by CT scan imaging, is critical. Once PP is diagnosed, surgical debulking is recommended; however, this remains controversial. Similarly,
chemotherapy for PP also remains contentious.

The pathophysiology of appendiceal intussusception involves abnormal appendiceal peristalsis caused by irritation and a mobile mesoappendix with a wide appendiceal
lumen or a thin mobile appendix.2,6 In the pediatric population this is due to inflammation of the appendix. In
adults the most common lead point is endometriosis,
carcinoid, mucocele, adenoma, or adenocarcinoma. In
our patient the lead point was an appendiceal tumor.
Fewer than 2% of all surgically removed appendices are
removed because of a primary appendiceal tumor.8,9 Of
these, approximately 0.2% to 0.3% are removed because
of an appendiceal mucocele.7 Low-grade appendiceal
mucinous neoplasms occur predominantly in female patients, with the mean age being 50 years. Rarely, these
cases occur in patients in their late teens.10,11 The clinical
presentation of low-grade appendiceal mucinous neoplasm is usually right lower quadrant pain mimicking
appendicitis.12

Reducible appendiceal intussusceptions in low-risk populations are commonly treated with laparoscopic or open
appendectomy. Some surgeons recommend an appendectomy with a cecal cuff because it reduces the risk of
leaving an appendiceal stump and affords a margin of
resection for any appendiceal lesion.2,14 Nonreducible appendiceal intussusceptions required ileocecectomy or
right colectomy. In some cases of nonreducible appendiceal intussusceptions, surgeons have performed a cecotomy and resected the appendix.3 In our patient we
performed a laparoscopic ileocecectomy with primary
anastomosis. Studies have found that at 5 years’ follow-up,
low-grade appendiceal mucinous neoplasms rarely recur
after initial resection.10,11 There is some controversy about
performing a laparoscopic procedure for an appendiceal
tumor, with concerns regarding adequate margins and
decreased survival rates.15–18 In the presence of a ruptured
appendiceal mucinous neoplasm or PP, conversion to
open laparotomy should be considered. Long-term follow-up is recommended for patients with appendiceal
neoplasms to evaluate for rare recurrences.

A pathologic diagnosis of low-grade appendiceal mucinous neoplasm remains controversial because there is no
universally recognized classification system and there is
wide variation in the terminology used. Depending on the
institution, the lesion may be classified as an “adenoma,”
“cystadenoma,” “mucocele,” “mucinous tumor of uncertain malignant potential,” or “low-grade mucinous appendiceal neoplasm.” Generally, low-grade appendiceal mucinous neoplasms display undulating, villous or serrated
architecture of the epithelium. However, the fibrous
stroma that rests beneath the neoplastic epithelium distinguishes this neoplasm from an adenoma.9,13 In our case
the low-grade dysplastic epithelium was confined to the
appendix, with no evidence of invasion of the muscular
wall by either the mucin or dysplastic epithelium. Thus a
pathologic diagnosis of low-grade appendiceal mucinous
neoplasm was warranted. In a Stanford University study,
e2014.00016
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