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ABSTRACT

Intussusception is the prolapsing of one bowel segment into another. It is a common entity in the
pediatric population, but is rare in adults representing only 5% of cases. A variety of causes are
attributable to this disease process, with benign lesions predominating in small bowel cases and
malignancy being largely responsible for intussusception of the colon in adults. It is often difficult to
diagnose due to the variable onset, presentation of symptoms and possibly intermittent nature, and
thus is often revealed at emergency laparotomy. Most surgeons agree that the optimal approach to
management is surgical resection with oncological principles due to the high incidence of
malignancy-associated intussusception in adults.
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1. INTRODUCTION

Intussusception is the prolapsing of a proximal
segment of bowel (intussesceptum) into the
lumen of the distal segment (intussuscipiens). It
is relatively common and benign in the pediatric
population, with only 5% of all cases occurring in
adults [1]. In this subset, intussusception is the
cause of 1% to 5% of bowel obstructions [1,2]
and the published literature  pertains
predominantly to case reports with brief reviews.
In one case series conducted by Pavlidis et al.
[2] it was encountered in 1.9% of operated
intestinal obstructions in adults. It is an important
topic for review due to relative inexperience with
such a disease resulting in later diagnosis. Early
identification may improve plans of management
and reduce complications associated with delay.

It has been estimated that 2 to 3 cases occur in a
population of 1,000,000 per year, accounting for
0.1% of all hospital admissions [3]. In the adult
population, the mean age at diagnosis is in the
sixth decade of life [4-6] with no preponderance
for either sex, [5] supporting an association with
certain malignancies of the gastrointestinal tract.

Presentation differs considerably from the
classic-triad of abdominal pain, bloody diarrhea
and palpable mass with tenderness characteristic
in pediatric patients, [1] occurring in only a
fraction of adults and often ambiguous in nature.
The non-specific symptomology and variable
presentation has made this entity difficult to
diagnose, and is often incidentally revealed
during emergency surgery.

2. ETIOLOGY AND PATHOGENESIS

The causes of adult intussusception span a wide
spectrum of insults, statistically dependent on
specific  location. The pathogenesis  of
intussusception among these causes seem to
share a common mechanism. In general, organic
pathology serves as a leading point in 70% to
90% of cases, [1,7] with the remainder
attributable to physiologic abnormalities [3] or
idiopathic [1]. It is estimated that of these organic
lesions, primary or secondary malignant lesions
comprise 6% to 30% of overall insults inducing
intussusceptions in the gastrointestinal tract [3,7].

It is generally believed that a lesion or irritant of
the bowel wall alters peristalsis [1]. As a result, a
local area is unable to contract in a normal
fashion, and unbalanced peristalsis rotates the
intestinal wall inwards [Fig. 1] [8]. Usually this

occurs with an organic lesion serving as a lead
point, demonstrated by the overall incidence of
malignancy found at the apex of an
intussusception (43-56%) [4]. Intussusceptions
without a leading point, as in the malabsorption
syndromes, produce prolapse through dilated
bowel loops with increased secretion altering
peristaltic motion [8]. Subsequently, telescoped
bowel prevents the free passage of contents
resulting in the often-associated bowel
obstruction [9] at the same time as compromising
vascular flow in the mesentery [Fig. 1] [1].
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Fig. 1. Demonstration of ileocolic
intussusception with a polyp acting as the
leading point
Note: Inflammation secondary to ischemia and
vascular compromise are illustrated with compression
of mesenteric vasculature. Bowel obstruction may
occur as the telescoping results in narrowing of the
bowel lumen

Malignancy is an important factor in management
of intussusception. Such lesions include
carcinoma, lymphoma, malignant fibrous
histiocytoma [2] and metastatic disease [1].
Benign etiologies include a wide array of

offending insults such as polyps, Meckel's
diverticulum, colonic diverticulum, stricture,
lipomas, leiomyoma, hemangioma, Peutz-

Jeghers syndrome, [2] inflammatory bowel
disease, postoperative adhesions, abdominal
trauma, [3] and iatrogens like intestinal, feeding
tubes [1] and even gastric bypass [10].

Benign lesions predominate in the small bowel
comprising 60% of enteric intussusception,
followed by malignancy (30%) and idiopathic
causes (10%) [11]. This is likely because tumors
of the small bowel are rare, contributing to only
1% to 2% of gastrointestinal malignancies [12].
However, this small fraction of small bowel
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malignancies may occur with metastatic
melanoma, metastatic esophageal carcinoma,
lymphoma, leiomyosarcoma, carcinoid tumor,
neuroendocrine, stromal tumor [13] and even
metastatic lung carcinoma [1,10].

In contrast, the majority of lesions inducing
colonic intussusception are associated with
malignancy (60%) [11]. This coincides with the
relatively more frequent incidence of colorectal
cancer as compared to malignancies of the small
bowel [8]. In the colon, the most common benign
lesion is the lipoma, [14] but even rare lesions
from mycobacterial infections can also precipitate
this process [15]. In such cases, the majority are
solitary submucosal lesions with 75% of them
localized to the right colon [14].

Overall, intussusceptions are generally classified
into four categories: enteroenteric involving
solely the small bowel, colocolic involving solely
the large bowel, ileocolic involving prolapse of
the ileum into the ascending colon and ileocecal
involving the ileocecal valve as the leading point.
[1] Most often, it occurs at the communications
between free segments, regions fixed to the
retroperitoneum  or by adhesions  [1].
Approximately 90% are in association with the
small bowel and colon, with the minority in the
stomach or surgically placed stoma [3]. The least
common type of intussusception is
gastroduodenal, associated with a benign gastric
tumor [3]. Of special note, the incidence of
intussusception following gastric bypass ranges
from 0.1% to 0.3% [10]. Interestingly, in such
cases no leading points are found, and it is
believed that the cause is disruption of the
natural gastric pacemaker and thinning out of
mesentery as a lack of resistance to
intussusception once it begins [10].

3. CLINICAL MANIFESTATION

In the pediatric population, the classic triad of
abdominal pain, bloody diarrhea and a palpable
mass with tenderness is often reported in bowel
intussusception [1]. This presentation is rarely
seen in adults and has been described in 20% of
cases [14]. More specifically, a palpable
abdominal mass is evident in 10% to 42% of
cases, [3,16] with melena or positive fecal occult
blood test in another 30% of cases [5].

In adults, the presentation is variable in terms of
symptoms, onset and duration. The most
common symptom is abdominal pain, present in
90% of adult intussusception [3]. This pain is of

non-specific nature however, and a diagnosis is
only reached preoperatively in 40% to 65% of
patients [4]. The next most common symptoms in
adults include nausea, vomiting, gastrointestinal
bleeding, bowel habit changes, constipation and
abdominal distension in association with
obstruction [1]. Organic lesions causing leading
points have been correlated with bowel
obstruction of persistent and relapsing nature,
requiring definite surgical management [1].
Lesions not associated with a leading point, such
as celiac sprue or Crohn's disease tend to
present with non-obstructing intussusception of
transient nature, and often cumulates in
spontaneous resolution [1].

In addition to the lack of specificity for the
presentation of this disease, it frequently
manifests in a periodic manner, contributing to
the delay in diagnosis [3]. Not only does the
degree of intermittency vary, but also so does
duration. Symptoms can endure from 1 day to
365 days, [17] with a mean of 37.4 days in one
study [5]. Intussusception tends to endure for
longer periods of time in benign or enteric lesions
when compared to malignancies or cases of the
colon [3,5]. To the best of our knowledge, Begos
et al. [18] reported the longest duration in
literature at five years. The non-specific nature of
presentation warrants investigation of more
common  entities  before  suspicion  for
intussusception is entertained [4]. Thus,
intussusception has proven difficult to diagnose
accurately and time-effectively.

4. DIAGNOSIS

The difficulty in diagnosing adult intussusception
is exhibited through the preoperative diagnostic
rate of 50% and 40.7% as reported by Riejnen et
al. [19] and Eisen et al. [6] respectively. This is
predominantly due to the often-negative findings
on physical examination, leading to the frequent
diagnosis of irritable bowel syndrome [3]. As a
result, this condition is most often correctly
diagnosed intraoperatively by the surgeon in the
emergency setting for intestinal obstruction [3,7].

Abdominal roentgenography is often the first
modality entertained in diagnosis. It may
demonstrate signs of obstruction and the location.
Upper gastrointestinal series may elucidate the
typical signs of a “stacked coin” or “coil spring”
appearance [1]. The use of barium enema may
pertain specifically to the filling defects apparent
with colocolic or ileocolic intussusceptions [1].
However, this is not the most accurate modality
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available, providing an estimated diagnostic yield
of only 41% [20]. Similarly, Balik et al. [21]
conducted a study over a 10-year period,
concluding air-fluid levels attributable to bowel
obstruction in 68.7% of patients presenting with
acute symptoms secondary to intussusception.

Ultrasonography has  proven useful in
determination of certain abdominal disease
processes. It is used in the pediatric and adult
population alike for detection of intussusceptions
[22]. The hallmark is the appearance of the
“target” or “donut” signs [1]. Diagnostic yield for
this modality is estimated at 32% by Huang and
colleagues [20]. However, other studies had
determined a much higher diagnostic yield for
intussusception using ultrasonography, as high
as 100% [23] as reported by Lim et al. [24] and
Balik et al. [21]. Although this modality is easily
employed in diagnosis, sensitivity varies and has
associated disadvantages. For instance, it
typically requires an experienced practitioner for
manipulation and interpretation is limited by
patient factors such as obesity [1] and dilated
bowel loops with air causing poor transmission of
signal [23]. Ultrasonography has a user-
dependent variability and bias in identification of
intussusception results in a generally accepted
range of sensitivity from 50% to 75% [10].
However, the advantages advocating for its
utilization include relative speed, lack of
exposure to ionizing radiation, low cost and
ability to assess vascular compromise with
Doppler studies [21].

The most widely employed diagnostic modality
for this disease in the preoperative setting is
computed tomography (CT) scanning. It is
considered the most accurate modality for
diagnosis of adult intussusception outside of the
operating room [1]. Sensitivity has been
demonstrated with a diagnostic rate of 58% to
100% of cases [1,5]. The characteristic features
appreciated are similar to those of in
ultrasonography. A “target sign” or soft-tissue
density in the “sausage” shape with layering of
tissue are the predominant features [1]. This is
attributable to the dense nature of edematous
bowel and mesentery [23]. With the use of
intravenous contrast, mesenteric vasculature
may also be appreciated to assess the degree of
ischemia and inflammation [17]. Lesions with
compromised mesenteric vasculature are more
likely to be associated with non-neoplastic insults,
and these patients are candidates for reduction
prior to surgical resection of the bowel [25]. Of
similar importance, a study by Kim et al. [26]

determined that CT was able to distinguish
between intussusception with lead points and
those without fairly accurately. The implication of
this pertains to planning management and
whether reduction may be attempted prior to
surgical intervention. For patients with renal
disease or wunable to tolerate intravenous
contrast, CT findings with a hypodense layer in
the returning wall of the intussusception, fluid
and gas accumulated in the space surrounding
this wall are indicators of vascular compromise
detectable without the use of contrast [26,27].

Endoscopy has been considered invaluable in
the evaluation of subacute or chronic lower
bowel obstruction [1]. Confirmation, localization
and demonstration of organic lesions are
achieved effectively with this modality of
diagnosis [1]. However, it is useful only for the
lower gastrointestinal tract, in which many
leading points may be caused by polyposis [1].
The complication associated with such polyposis
is that snare polypectomy in the setting of
chronic vascular compromise is high risk for
perforation due to ischemia and necrosis [1,28].

The elusive nature of this disease has resulted in
a large portion of cases diagnosed at exploratory
laparotomy, and is thus often managed in the
same setting.

5. MANAGEMENT

Preoperative CT scan may be effectively used to
ascertain the necessity of surgery based on
imaging findings that demonstrate benign lesions
[26]. With such etiology, reduction is safer when
signs of inflammation or ischemia of the bowel
wall are not present, [29] and is achieved by
milking the bowel from the distal segment in the
proximal direction [30].

Given the nature of etiologies in adult
intussusception, 70% to 90% require surgery as
definitive treatment [1]. However, most surgeons
have limited experience with such an entity, and
there is debate with regards to whether reduction
should be attempted prior to surgical intervention
[3,24]. It is believed that with a significant fraction
of cases secondary to malignancy, reduction
increases the risk for seeding of the omentum or
abdominal cavity per continuitatum. To
circumvent such a risk, it is advocated that
resection without any attempts at reduction
eliminate a perceptible complication. However,
when caused by benign lesions, reduction is
believed to be safe as intervention for the
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intestinal telescoping and minimizes the
incidence of associated complications of surgery

[1].

One such complication associated with bowel
resection is short bowel syndrome, particularly in
cases requiring multiple resections such as in
Peutz-Jeghers syndrome [31]. Special
consideration for Peutz-Jeghers syndrome
suggests that a combined approach employing
both polypectomy via endoscopy and bowel
resection in moderation minimize short bowel
syndrome [1,31].

The surgical resection of involved bowel often
requires oncological principles be employed, [3]
as a large portion of cases are in relation to
malignancy. Otherwise, the procedure itself is not
more complicated than the conventional
resection and re-anastomosis of the bowel [4]
given that negative margins are achieved with
regards to malignant lesions. Azar et al. [5] had
described more specific approaches pertaining to
the location of intussusceptions in the colon.
Right-sided telescoping requires resection and
primary anastomosis in even unprepared bowel,
while left-sided or recto-sigmoid cases often
need a Hartmann's procedure, in which re-
anastomosis is executed at a later date when
inflammation is no longer present [1,5].

6. CONCLUSION

In conclusion, intussusception of the adult bowel
is a rare occurrence that is difficult to diagnose
and has a variety of causes. Given that
malignancy is a prominent cause, it is important
to approach this disease entity with suspicion
and perform surgical resection when appropriate
to avoid complications.

CONSENT

Consent was not applicable for the publication of
this paper or the accompanying image.

ETHICAL APPROVAL

Ethical approval was not applicable for the
publication of this paper or the accompanying
image.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1.

10.

11.

12.

13.

Marinis A, Yiallourou A, Samanides L,
Dafnios N, Anastasopoulos G, Vassiliou |,
Theodosopoulos T. Intussusception of the
bowel in adults: A review. World J
Gastroenterol. 2009;15(4):407-411.
Pavlidis TE, Atmatzidis KS, Galatianos |,
Aslanidou |, Mirelis C, Kontos C,
Papaziogas TB. Intestinal intussusception
in adults - our experience and review of
the literature. Annals of Gastroenterology.
2004;17(1):75-78.

Yalamarthi S, Smith RC.  Adult
intussusception: Case reports and review
of literature. Postgrad Med J. 2005;81:174-
177.

Rathore MA, Andrabi SIH, Mansha M.
Adult intussusception — A surgical dilemma.
J Ayub Med Coll Abbottbad. 2006;18(3).
Azar T, Berger DL. Adult intussusception.
Annals of Surgery. 1997;226(2):134-138.
Eisen L, Cunningham JD, Aufses A.
Intussusception in adults: Institutional
review. J Am Coll Surg. 1999;188:390-395.
Solazzo M, Chiodini S, Puccio F.
Laparoscopic surgery for adult bowel
intussusception: Report of a case. The
Internet Journal of Surgery. 2004;6(2).
Bastos |, Gomes D, Gouveia J, de Freitas
D. Colonic metastasis of a lung carcinoma
with ileocolic fistula. Journal of Clinical
Gastroenterology. 1998;26(4):348.
Catalano O. Transient small bowel
intussusception: CT findings in adults. The
British Journal of Radiology. 1997;70:805-
808.

Singla S, Guenthart BA, May L, Gaughan J,

Meilahn  JE. Intussusception  after
laparoscopic gastric bypass surgery: An
under recognized complication. Minim

Invasive Surg. 2012;464853. Epub 2012
Sep 6.

Renzulli P, Candinas D. Idiopathic small-
bowel intussusception in an adult. CMAJ.
2010;182(3):e148.

Bilgin M, Toprak H, Ahmad IC, Yardimci E,
Kocakoc E. lleocecal intussusception due
to a lipoma in an adult. Case Reports in
Surgery. 2012;4. Article ID 684298.
DOI:10.1155/2012/684298

Barassaud M, Regenet N, Briennon X, de
Kerviler B, Pessaux P, Kohneh-Sharhi N,
Lehur PA, Hamy A, Leborge J, le Neel JC,
Mirallie E. Clinical spectrum and surgical
approach of adult intussusceptions: A



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Jevremovic and Benjamin; BJMMR, 15(6): 1-6, 2016; Article no.BJIMMR.26246

multicentric study. Int J Colorectal Dis
2006;21:834-839.

Patel S, Jindal S, Singh M. lleocolic
intussusception — a rare cause of intestinal
obstruction in adults. JIMSA.
2012;25(4):249.

Dungerwalla M, Loh S, Smart P. Adult
colonic intussusception: Surgery still the
best option. JSCR. 2012;6(3).

Stubenord WT, Thorblamarson B.
Intussusception in adults. Ann Surg.
1970;172:306-310.

Albright MT, Grief SN, Carroll RE, Xu J.
lleoileal intussusception in an adult patient.
Canadian Family Physician. 2007;53:241-
243.

Begos DG, Sandor A, Modlin IM. The
diagnosis and management of adult
intussusception. Am J Surg. 1997;173:88-
94.

Reijnen HAM, Loosten HIM, DeBoer HHM.
Diagnosis and treatment of adult
intussusception. Am J Surg. 1989;158:25-
28

Huang WS, Changchien CS, Lu SN. Adult
intussusception, a 12-year experience with
emphasis on etiology and analysis of risk
factors. Chang-Keng | Hsueh Tsa Chihi.
2000;23(5):284-290.

Balik AA, Ozturk G, Aydinli B, Alper F,
Gumus H, Yildirgan MI, Basoglu M.
Intussusception in Adults. Acta Chir Belg.
2006;106:409-412.

Fuji Y, Taniguchi N, Itoh K. Intussusception
induced by villous tumor of the colon:
Sonographic findings. J Clin Ultrasound.
2002;30:48-51.

Takeuchi K, Tsuzuki Y, Ando T, Sekihara
M, Hara T, Kori T, Kuwano H. The
Diagnosis and Treatment of Adult

24,

25.

26.

27.

28.

29.

30.

31.

Intussusception. J Clin Gastroenterol.
2003;36(1):18-21.

Lim JH, Ko JT, Lee DJ, et al. Determining
the site and causes of colonic obstruction
with ultrasonography. Am J Roentgenol.
1994;163:113-117.

Warshauer DM, Lee JK. Adult
intussusception detected at CT or MR
imaging:  Clinical-imaging  Correlation.
Radiology. 1999;212:853-860.

Kim YH, Blake MA, Harisinghani MG,
Archer-Arroyo K, Hahn PF, Pitman MB,
Mueller PR. adult intestinal
intussusception: CT appearances and
identification of a causative leading point.
Radiographics. 2006;26:733-744.

Fujimoto T, Fukuda T, Uetani M, Matsuoka
Y, Nagaoki K, Asoh N, Isomoto |, Okimoto
T, Ohtani H, Matsunaga N, Mori H,
Hayashi K. Unenhanced CT findings of
vascular compromise in association with
intussusceptions in  adults. Am J
Roentgenol. 2001;176:1167-1171.

Chang FY, Cheng JT, Lai KH.
Colonoscopic  diagnosis  of ileocolic
intussusception in an adult. A case report.
S Afri Med J. 1990;77:313-314.

Tan KY, Tan SM, Tan AG, Chen CY, Chng
HC, Hoe MN. Adult intussusception:
Experience in Singapore. ANZ J Surg.
2003;73:1044-1047.

Wolff BC, Boller AM. Large bowel
obstruction. In: Cameron JL. Current
surgical therapy. Philadelphia: Moby

Elsevier. 2008;189-192.

Lin BC, Lien JM, Chen RJ, Fang JF, Wong
YC. Combined endoscopic and surgical
treatment for the polyposis of Peutz-
Jeghers  syndrome. Surg  Endosc.
2000;14:1185-1187.

© 2016 Jevremovic and Benjamin; This is an Open Access article distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction
in any medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://sciencedomain.org/review-history/14375




