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Background: Adult intussusception (Al) is a rare condition with diverse clinical presentations and management challenges.
Despite its rarity, understanding its epidemiology, clinical features, and predictive factors distinguishing benign
and malignant lead points is crucial for effective management. This study aimed to assess the demographic
and clinical characteristics of patients with pathological Al and examine factors associated with malignant lead
points.

Material/Methods: Medical records of patients aged >18 years with diagnosis of Al between January 1, 2014, and January 1, 2024
were retrospectively analyzed. Patients were classified based on location and etiology of intussusception.
Predictive factors for malignant lead points were assessed, including age, sex, presenting symptoms, location,
and size of intussusception. Computed tomography (CT) scan images were reviewed for diagnosis confirma-
tion. Transient small bowel intussusceptions and intussusceptions related to feeding tubes were excluded.
Results: Twenty-six cases of pathological Al were identified over 10 years, with a male predominance (69.2%) and a
mean age of 53.3 years. Abdominal pain was the most common presenting symptom (65.4%), with bowel ob-
struction diagnosed in 23.1% of cases. CT scans were the primary diagnostic modality (92.3%). Colocolic intus-
susceptions were most prevalent (53.8%), and surgical management was common (69.2%). Histopathological
examination revealed benign lead points in the majority (57.7%) of cases, with lipomas and polyps being the
most common. Bleeding per rectum was significantly associated with malignant lead points (P=0.011).

Conclusions: Al presents with diverse clinical features. It predominantly affects the colon. Bleeding per rectum indicates
a higher likelihood of malignant lead points. A multidisciplinary approach is essential for optimal case-based
management.

Keywords: Adult e Intussusception ¢ Pathologic Processes ¢ Pathological Conditions, Signs and Symptoms e
Abdomen, Acute ¢ Radiology

Full-text PDF: https://www.basic.medscimonit.com/abstract/index/idArt/945845

%2668 %4 M‘EI4 %20

Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be
made by its manufacturer, is not guaranteed or endorsed by the publisher

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

Indexed in: [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]
[Chemical Abstracts/CAS]



https://orcid.org/0000-0002-7830-6857
https://orcid.org/0009-0006-7248-8756

DATABASE ANALYSIS

Introduction

Khasawneh RA. et al:
Adult intussusception in a tertiary hospital in Jordan
© Med Sci Monit Basic Res, 2024; 30: €945845

Material and Methods

Intussusception is considered rare in adults, accounting for
1% to 5% of bowel obstruction cases, in contrast to its com-
mon occurrence in children [1,2]. A pathological lead point is
identified in 70% to 90% of Al cases [1,2]. In clinical practice,
90% of Al cases are confined to either the small or large bow-
el, with most being of the entero-enteric type [2-4]. The re-
maining 10% involve intussusception in the stomach or a sur-
gically made stoma [4].

The presenting symptoms of Al are nonspecific and might be
acute, subacute, or long standing. Abdominal pain is one of
the commonest presenting symptoms. A variety of other symp-
toms including abdominal mass, change in bowel habits, hy-
poactive to absent bowel sounds, fever, and bleeding could
be encountered in practice [4]. The classical pediatric triad of
intussusception of abdominal mass, colicky abdominal pain,
and bloody stool is rarely found in adults [4]. Due to this wide
variety of symptoms and clinical manifestations, preoperative
diagnosis of Al remains challenging. The most sensitive diag-
nostic method for intussusception is computed tomography
(CT). It has the advantage over other imaging techniques due
to its ability of defining the location, nature, and relationship
of a mass to the surrounding tissue, in addition to its role in
staging suspected malignancies [2,4].

There is no universal approach for the optimal management
of Al. Most researchers recommended the surgical approach
through laparotomy or laparoscopy, followed by resection. There
is controversy whether or not the reduction of the intussuscep-
tion should be done intraoperatively [2-4]. Some reports sup-
port resection without reduction in case of malignancy, to de-
crease the risks of perforation and dissemination of malignant
cells [2]. Other researchers support resection with reduction
when the diagnosis of a benign lesion has been established
or when the resection can result in short gut syndrome [4].

Many prior studies and extensive reports have thoroughly in-
vestigated the various aspects of Al, including its epidemiol-
ogy, the radiological features among different modalities and
intussusception subtypes, diverse treatment options, and pre-
dictive factors for surgical intervention [1-15]. However, only
scarce reports have investigated the predictive factors that can
distinguish between benign and malignant lead points [7,16].
Notably, despite the considerable body of literature on Al,
and to the best of our knowledge, no previous reports have
discussed this topic in the Middle East. Therefore, this study
aimed to assess the demographic and clinical characteristics
of patients with pathological Al and examine factors associ-
ated with malignant lead points.

This work is licensed under Creative Common Attribution-
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This retrospective cohort study was conducted on the Jordanian
population at King Abdullah University Hospital, a tertiary
care center affiliated with Jordan University of Science and
Technology. The study adhered to the STROBE (Strengthening
the Reporting of Observational Studies in Epidemiology) guide-
lines, as recommended by the EQUATOR network. Institutional
Review Board (IRB) approval was obtained, and written in-
formed consent was waived due to the retrospective nature
of the study, in accordance with the IRB regulations at Jordan
University of Science and Technology.

Cases were identified using the Dedalus Enterprise Management
Health Information System (Version 12.13.2, Dedalus Group,
Florence, Italy), by searching for the keyword “intussusception”.
The inclusion criteria were patients aged >18 years with a dis-
charge diagnosis of intussusception via surgical findings or CT
between January 1, 2014, and January 1, 2024. The exclusion
criteria were patients under the age of 18, those with tran-
sient intussusceptions, or intussusceptions related to feeding
tubes. A standardized data collection form was used by a se-
nior radiology resident to extract patients’ demographics, clin-
ical presentation, radiological findings, and management. CT
scan images for the included patients were reviewed by a ra-
diologist with 13 years of experience who was blinded to pa-
tients’ final diagnosis and outcome to minimize bias. The size
of intussusception was determined by referring to the archived
images where the maximum anteroposterior and transverse
diameters of the intussusception were measured on axial im-
ages using the electronic caliper on the Picture Archiving and
Communication System (Fujifilm Medical Systems, Version 7.1,
Lexington, MA, USA). In cases in which the archived CT scan
was not available, the size was determined by referring to
the archived radiological reports (3/26). However, these mea-
surements were excluded from the calculation of the mean to
avoid introducing bias into the results. Patients were classi-
fied according to the site of intussusception into 3 groups, in-
cluding enteroenteric, ileocolic, and colocolic intussusceptions.
Intussusception was further classified according to its etiology
into idiopathic intussusception, intussusception with benign
pathological lead points, and intussusception with malignant
pathological lead points. The predictive factors associated with
malignant lead points that were studied included age, sex, pre-
senting symptoms, location of intussusception, and the size of
intussusception at the time of diagnosis. These were selected
based on previous literature, as well as our clinical experience.

Data were analyzed using IBM SPSS version 24. Percentages
were used to describe categorical variables. The chi-square
test was used to assess the association of the studied vari-
ables with the presence of malignant lead points. Independent
t test was used to compare the mean anteroposterior diameter
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Table 1. Summary of patients’ characteristics.

Abdominal Bowel
pain obstruction

Sex Vomiting

(v)

Benign vs

Location

DATABASE ANALYSIS

Bleeding per Constipation Stool Size
rectum P incontinence (AP, cm)

No images per
surgical findings

No images per
endoscopy

Treatment

malignant

1 7.3 Benign SBI (duodenal)
""""" B .+ | Benien leocolic |
3 4.5 Benign Colocolic
- Malgnant  Colocolc
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S Polyp (tubular adenoma with low grade

dysplasia)
Comenatve  tpoma
' qugea  PoUP (ectaland cecal hyperplastic polyps
with no dysplasia or malignant features)
Surgical CRC
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Table 1 continued. Summary of patients’ characteristics.

Benign vs

Khasawneh RA. et al:
Adult intussusception in a tertiary hospital in Jordan
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malignant Location

5 6.2 Benign Colocolic
6 Malignant  Colocolc
- Benign leocolic
- Malignant leocolic
9 a8 Malignant  Colocolic
"""" 10 s8  Malignant  Colocolic
"""" 11 65  Malignant  Colocolic
"""" 12 s4  Malignant  Colocolic
"""" 13 69  Bemgn  lleocolic
"""" 4 46 Malignant  Colocolic
"""" 15 121 Bemgn lleocolic
"""" 16 55 Bemgn lleocolic
"""" 17 62 Malignant  SBI(ejuna)
"""" 18 81 Bemign  Colcolic
"""" 19 115 Bemign  SBi(lea)
20 34 Benign Bl (ejunoileal)
"""" 21 46 Malignant  Colocolic
"""" 2 33 Bemgn  Colocolic
"""" 23 47 Bemign  leocolic
"""" 24 6 Malignat  Colocolic

25 Benign SBI (ileal)

26 Benign Colocolic

Treatment Pathological diagnosis

Surgical Lipoma
”””” sugical  cRC
”””” Surgical  Polyp (inflammatory fibroid polyp)
”””” Sugical  cRC
”””” Sugicll  CRC
pallatvecare R
”””” sugical  cRC
© Unknown*  C
”””” Sugical  Appendiatis
 paliativecare  CRC
”””” Suigical  Lipomas appendicitis
”””” Sugical  Llpoma
”””” Sugical  Invasive adenocarcinoma of jejunum
© Comsenvative  Lpoma
”””” sugical  Crohw's
© Conservative  Polyp (Peutz-Jeghers syndrome)
”””” Sugical  cRC
 Conservative  Diverticulitis
© Conservative  Appendiceal mucocele
”””” Sugicl  CRC
"""" SurglcalSubmucosalflbrousnoduleofsmall

intestine
S Polyp (tubulovillous adenoma with high

grade dysplasia)

M — male; F — female; AP — anteroposterior; T — transverse; SBI — small bowel intussusception; CRC — colorectal cancer. * Completed

treatment outside.

and mean transverse diameter between patients with intus-
susceptions associated with benign lead points and patients
with intussusceptions associated with malignant lead points.
Multivariate analysis was not conducted due to small sample
size. A P value of <0.05 was considered significant. No formal
sample size calculation or power analysis was conducted be-
cause the study was retrospective in nature and included all
available cases of Al within the specified time frame.

This work is licensed under Creative Common Attribution-
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Results

Over the course of the 10-year study period, 26 cases of path-
ological Al were identified (Table 1). Male patients predom-
inated the cohort, constituting 69.2% (n=18). The mean age
of patients was 53.3 years (SD 18.1). Most patients (n=12,
46.2%) were above 60 years of age. Abdominal pain was the
most common presenting symptom, which was documented
in 17 (65.4%) patients. Table 2 shows the demographic and
clinical characteristics of patients. Bowel obstruction was di-
agnosed in 6 (23.1%) patients.

Indexed in: [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]
[Chemical Abstracts/CAS]



Khasawneh RA. et al:
Adult intussusception in a tertiary hospital in Jordan
© Med Sci Monit Basic Res, 2024; 30: €945845

DATABASE ANALYSIS

Table 2. The sociodemographic and clinical characteristics of 26 Jordanian patients with diagnosis of adult intussusception.

Number of patients

Demographics n (%)

Age (years)

19-40 7 (26.9%)
"""" sme0 7 (269%
"""" 0 12 @e2%)
Csex
"""" Male 18 (692%)
"""" Female 8 (308%)

Abdominal pain 17 (65.4%)
"""" Vomitng 8 (308%)
"""" Bleedingperrectum 7 (269%)
"""" Constipaion 9 (346%)
"""" Stool incontinence 1 (38%)
"""" Bowel obstrucion 6 (23.1%)
locaton
"""" Colocolc 14 (538%)
"""" leocolc 7 (269%)
"""" Smallbowel 5 (192%)

In most patients, 92.3% (n=24), the diagnosis was made
preoperatively by means of CT. In 1 patient the diagnosis
was made endoscopically and confirmed surgically. In an-
other patient, the diagnosis was made intraoperative-
ly, with no preoperative images available at our institution.
Most of the intussusceptions were of the colocolic type, repre-
senting 53.8% (n=14) of cases. Small bowel pathological intus-
susceptions were the least common, representing 19.2% (n=5)
of cases, in which 2 were seen in the ileum, 1 was jejunoileal, 1
was jejunal, and 1 was duodenal (Figure 1). Most of the intus-
susceptions were managed surgically 69.2% (18/26), while 2 pa-
tients received palliative care, due to metastatic colon cancer at
the time of presentation. One patient completed his treatment at
an outside institution, and 5 patients were treated conservatively.

The histopathological cause of intussusception was identified
in all patients who were treated surgically, while in patients
who were treated conservatively the diagnosis was based on
CT scan (Table 3). Benign lead points were the most common,
representing about 57.7% (15/26) of cases. Lipomas (Figure 2)
and different types of polyps were the most common path-
ological benign lead points, constituting 33.3% each (5/15).
One of these patients aged 19 years (the youngest patient in
the cohort) had 2 pathological lead points, which were lipoma

This work is licensed under Creative Common Attribution-
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Number of patients

Demographics n (%)

Etiology

Anteroposterior diameter of
benign lead points

Transverse diameter of benign
lead points

Anteroposterior diameter of
malignant lead points

Transverse diameter of
malignant lead points

Treatment
"""" sugical 18 (692%)
"""" Palliatie 2 07%)
"""" Consevatve 5 (190%)
"""" Notknown  1(38%

* Please note that many patients presented with more than 1
symptom. SD - standard deviation.

concomitant with acute appendicitis, and the intussusception
was of the ileocolic type. This patient was treated with right
hemicolectomy, and the diagnosis was confirmed by histo-
pathology. In another patient, with ileocolic intussusception
secondary to an inflammatory fibroid polyp, the patient had
a prior presentation, with a transient jejunal intussusception
1 year before. As for the malignant pathological lead points,
they were mostly located in the colon (90.9%, 10/11), and co-
lon cancer was the most common histopathological diagnosis
(Figure 3). There was 1 case of invasive adenocarcinoma seen
in the jejunum, where the patient presented with jejunojeju-
nal intussusception and small bowel obstruction (Figure 4).

Table 4 shows the distribution of benign and malignant lead
points according to different variables. The mean anteroposterior
diameter for intussusceptions associated with benign lead points
was 5.1 cm (SD=1.9), compared with 5.8 cm (SD=1.16) in intus-
susceptions associated with malignant lead points (P=0.358). The
mean transverse diameter for intussusception associated with
benign lead points was 6.5 cm (SD=2.9), compared with 5.3 cm
(SD=0.9) for malignant lead points (P=0.244). Bleeding per rec-
tum was significantly more common in intussusceptions associ-
ated with malignant lead points, compared with intussusceptions
associated with benign lead points (54.5% vs 6.7%, P=0.011).
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Figure 1. Coronal CT scan reconstruction with oral and intravenous contrast for a 64-year-old woman, demonstrating a segment
of duodenal intussusception (arrow). Sagittal CT scan reconstruction for the same patient, demonstrating an enhancing
polypoidal lesion (arrow) as a lead point for the lesion. The patient underwent surgical resection, which showed a tubular
adenoma with low grade dysplasia.
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Figure 2. Axial CT scan at 2 different levels with oral and intraveous contrast for a 44-year-old woman showed a fat density lesion
seen at the hepatic flexure (thin arrow) causing colocolic intussusception (thick arrow). Coronal CT image for the same
patient showing the fat density lesion with colocolic intussusception. The patient underwent right hemicolectomy, with a
histopathological diagnosis of sub-serosal lipoma.
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Figure 3. Axial and coronal CT scan with intravenous contrast for a 35-year-old man, demonstrating colocolic intussusception (arrows)
just distal to the splenic flexure, with a circumferential wall thickening and a polypoidal mass (arrow heads). The patient had

a confirmed diagnosis of colonic adenocarcinoma.

Figure 4. Axial CT scan with oral and intravenous contrast for a 77-year-old man at 2 different levels demonstrating jejunal
intussusception (thick arrow) and a polypoidal mass (arrow head) acting as a lead point. The patient underwent surgical
resection, with a histopathological diagnosis of small bowel adenocarcinoma.

Discussion

This study assessed the demographic and clinical characteris-
tics of pathological Als, reinforcing previous literature in the
field. The incidence of pathological Al is rare. In this cohort,
only 26 cases were found in the 10-year study period. The
meta-analysis of Hong et al documented 1229 cases of Al in
a 36-year search period [12]. The male predominance seen in
our cohort aligns with what was reported in several previous

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

studies [5,13,16,17]. However, in some other studies, female
patients predominate the cohort [8,9,11]. This observation
could suggest a potential population related sex susceptibili-
ty to the pathological lead points associated with Al, warrant-
ing further studies in a larger scale.

The mean age of 53.3 years in our study was concordant with
the age range previously reported, of 50.5 to 57 years [7,14,15].
Furthermore, most patients in our cohort were above the age
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Table 3. Distribution and etiology of the different lead points.

Lead point* No. of patients

(%)
Malignant neoplasm
"""" Cooncancer 10 (85%)
"""" Smallbowel adenocarcinoma 1 (3.85%)
Benignneoplasm
"""" tpoma 4 (sa%)
"""" Polyp 5 (90%)
Cothes
© Acuteappendicits 1 Gesw
© Acuteappendicitis + lpoma 1 Gesw)
 Actedverticulits 1 @S
"""" Cohmsdisease 1 (85%)
"""" Mucocele 1G85
"""" Submucosal fibrous nodule of the | oo

small intestine

* Please note that 1 patient had 2 concurrent lead points
(lipoma and acute appendicitis).

of 60 years. Onkendi et al reported that 45% of patients in his
cohort were above 50 years [15], supporting a similar trend of
increasing number of cases of Al in older age group. As dem-
onstrated in Table 3, there was almost equal distribution of
benign vs malignant pathological lead points according to
age group (P=0.998). However, this association was not eval-
uated thoroughly in the literature and cannot be fully ascer-
tained in this small sized cohort, necessitating further stud-
ies in this regard.

Abdominal pain was the most common presenting symp-
tom, which is consistent with what was previously reported
[1,2,7-10,15,18]. However, there was diversity in the present-
ing symptoms of pathological Al, necessitating a high index
of suspicion for accurate diagnosis and timely management.

A substantial proportion of our patients presented with acute
bowel obstruction (23.1%). There was a wide variation in the
reported incidence of bowel obstruction associated with Al in
the literature. Duc et al reported bowel obstruction in 81.3%
of 96 cases of Al [13], contradicting Tresoldi et al, who report-
ed bowel obstruction in only 10% in a comparable cohort size
of 93 cases [5]. In most other studies, the proportion of bowel
obstruction ranged between 35% and 50% of cases [8,9,16].
Despite this variation, bowel obstruction remains an impor-
tant well-known complication associated with Al that needs

This work is licensed under Creative Common Attribution-
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to be promptly diagnosed and managed to reduce the risk of
bowel ischemia, perforation, or other morbidities.

Our study emphasizes the important role of CT in the preop-
erative diagnosis of pathological Al. Hong et al, in their meta-
analysis, reported a pooled accuracy of CT scan in diagnosing
Al of about 77.8% [12]. The increment in the preoperative di-
agnosis of Al underscores the importance of advanced imag-
ing modalities in guiding clinical decision-making and surgi-
cal planning. Given the challenges of diagnosing Al clinically,
CT can also provide valuable insights into the broad differen-
tial diagnosis of Al, which includes other causes of bowel ob-
struction, such as adhesions, inflammatory bowel disease,
and various tumors.

Al can be classified according to its location. Colocolic intus-
susceptions have emerged as the most prevalent type of Al
in our cohort. This is opposed to most previous studies, in
which enteric intussusception was the most common loca-
tion [4,5,8,9,15-17]. The location of enteric intussusception in
the duodenum is rarely reported in the literature [14], with 1
case seen in our cohort (Figure 3). The differences in the lo-
cation among different studies might be explained by the dif-
ferent population studied. In addition, the diversity in the lo-
cation of Al among previous studies highlights the need for
a comprehensive evaluation and tailored management plans
based on the anatomical location of intussusception and the
type of lead point.

Histopathological examination of surgical specimens provid-
ed crucial insights into the underlying etiology of intussuscep-
tion in our cohort. Benign lead points, including lipomas and
polyps, were identified as the predominant type in our cohort,
consistent with prior reports [6-8,16]. Many series in the lit-
erature found that most of the colonic lead points were ma-
lignant [1,6,7,9,16]. This is in concordance with our study, in
which 72.7% of the lead points in colocolic intussusceptions
were caused by colorectal cancer. Notably, our study identi-
fied bleeding per rectum among the different studied variables
(Table 4), as a significant clinical feature associated with ma-
lignant lead points, emphasizing the importance of thorough
clinical evaluation and consideration of malignant etiologies
in high-risk patients. Few studies in the literature have inves-
tigated the predictive factors associated with malignant lead
points in Al. Kim et al, in their cohort, demonstrated that chron-
ic symptoms and colonic location of Al are associated with
malignant lead points [7]. In another larger study, the age of
the patient, presence of anemia, and location of the intussus-
ception were predictive factors of malignant lead points [16].
However, in the same study [16], rectal bleeding as a symptom
was not a predictive factor of malignancy, contradicting our
results. These studies, like ours, were based on small cohorts,
warranting further studies in a larger scale and from different
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Table 4. The distribution of benign and malignant lead points among different variables.

Benign

Variable

Transverse diameter 12

6.5 (2.9)** 9

Malignant

5.3 (0.9)**

* P<0.05 is considered clinically significant. ** Represents the average diameter in cm, with standard deviation (not percent) in

parentheses ().

populations, to find the exact clinical, imaging, and laborato-
ry predictive factors of malignant lead points in Al.

Among our studied cohort, there was a case of submucosal col-
lagenous fibroma in a 34-year-old woman. Interestingly, this
patient had 2 episodes of intussusception 1 year apart. The
first episode was transient jejunal intussusception, not relat-
ed to the site of the lead point. This can support the theory
that alteration of bowel motility has a role in the pathogen-
esis of intussusception [18]. No cases of idiopathic intussus-
ception were seen in our study. This can be explained by the

This work is licensed under Creative Common Attribution-
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small sample size and the higher incidence of colocolic intus-
susception in our study, which was mostly associated with ma-
lignant lead points. There was a case of intussusception caused
by cecal lipoma with concomitant acute appendicitis. Only 2
cases of similar coincidence were reported in the literature.
One case was of a 56-year-old woman who presented with il-
eoileal intussusception secondary to lipoma concomitant, with
acute appendicitis [19]. The other case was of a 43-year-old
man who presented with colocolic intussusception secondary
to lipoma and acute appendicitis [20].

Indexed in: [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]
[Chemical Abstracts/CAS]



DATABASE ANALYSIS

Surgical intervention remained the cornerstone of management
for most patients in our study, regardless of whether the lead
points were benign or malignant (Table 4). This reflects the con-
sensus in the literature regarding the surgical treatment of in-
tussusception associated with lead points [5,15]. The ultimate
goal of prompt surgical intervention in these cases is to prevent
complications and achieve favorable outcomes. However, the
identification of benign and malignant lead points underscores
the heterogeneity in etiological factors contributing to Al, neces-
sitating a multidisciplinary approach to optimize patient care.

Although our study provides valuable insights into the clinical
characteristics and management of Al, it is important to ac-
knowledge certain limitations. First, the retrospective design
may have introduced selection bias. Second, the relatively
small sample size limits the statistical power of our findings.
Additionally, since this study was conducted at a single center in
Jordan, its generalizability to other populations can be limited.

Further prospective studies with larger, multicenter cohorts
are warranted, to validate our findings and elucidate the
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predictive factors of malignant lead points that might affect
the therapeutic strategies for this rare but clinically signifi-
cant condition.

Conclusions

Al is a rare entity that is more common in men and was located
mostly in the colon in our cohort. There is diversity in the pre-
senting symptoms of Al, with abdominal pain being the most
common one necessitating a high index of clinical suspicion.
Bleeding per rectum is a significant clinical feature associated
with malignant lead points. The heterogeneity of benign vs ma-
lignant lead points underscores the multidisciplinary approach
for preoperative diagnosis and management planning of Al.
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