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Abstract

Introduction

Appendicocecal intussusception is an uncommon condition which must be differentiated from other
types of invagination due to different therapeutic approaches and its ultrasound findings are outspread
and imperfectly presented in literature. We present a case with specific sonographic signs as well as
review of related articles.

Case Presentation

A 3.5 year-old girl with intermittent crampy abdominal pain from one month ago that was recently
exaggerated was associated with nausea and vomiting. She had specific sign of appendicocecal
intussusception. Due to unsuccessful hydrostatic reduction, surgical intervention and appendectomy
was performed.

Conclusion

The absence of clinical symptoms and ultrasound findings of small intestine obstruction and
invagination target (transverse diameter less than 20 mm) adjacent to terminal ileum loop containing
hypoechoic Peyer's patches can help differentiate appendicocecal invagination from the other types of
invagination.
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1- INTRODUCTION

Appendico-cecal invagination and
inversion of appendix is an uncommon
phenomenon denoting the advancement of
appendix into lumen of cecum. The
incidence rate  of  appendicocecal
invagination among patients undergoing
appendectomy has been reported to be
0.01% approximately (1). Differentiation
of this type of invagination from the other
types is required to avoid unnecessary
invasive treatments and related
complications. Although there are several
papers on this type of intussusception in
literature (2), few articles have considered
the ultrasound findings of this disease (3-
11). In this study we presented ultrasound
findings of our patient and reviewed other
mentioned findings of this uncommon type
of intussusception in literature.

2- CASE REPORTS

A 3.5-year-old girl with alternative
periumbilical colic pain during the past
month was referred to Dr. Sheikh hospital
(Mashhad, Iran). Fever was not detected.
Exacerbation of pain, nausea and vomiting
were occasionally reported recently and a
tenderness in right lower quadrant (RLQ)

of the abdomen is noted. The patient
underwent primary tests, which showed no
positive result except for a slight increase
in blood cell count with white blood cells
(WBC) predominance. Complete
abdominal ultrasonography was performed
via Samsung WS8B0A machine and
considering the invagination, hydrostatic
reduction was done under ultrasound
guidance in two consecutive days for
patient, which showed recurrence and no
reduction. ~ With  regard to two
ultrasonographic studies and considering
the remaining target appearance, entrance
of normal saline into small intestine, and
absence of clinical signs of obstruction,
edema or ileoileal intussusception was
suggested; therefore follow-up  was
recommended.  Ultrasonography  was
repeated, and considering invagination
appearance with a diameter of 16 mm in
adjacent terminal ileum and advancement
of appendix into invagination target,
appendicocecal invagination was
addressed (Figure.1). Vermiform
appendix with a transverse diameter of 10
mm and thick submucosa layer was
observed.

Fig.1: Ultrasound imaging of RLQ: Invagination target view in the vicinity of terminal ileum (A), adjacent
terminal ileum with advancement of vermiform appendix into the cecum (B), Invagination target and target
view of vermiform appendix tail with a thick layer of submucosa (C).
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During surgery, invagination of base of
vermiform appendix into cecum was
observed (Figure.2). Appendectomy was
done following reduction. In the
pathologic examination, significant

lymphoid hyperplasia was observed in
vermiform appendix. After recovering
from clinical symptoms, the patient was
discharged in good general condition.

Fig.2: Surgery images shows invagination of vermiform appendix into cecum.

3- RESULTS

We reviewed all available articles
which  pointed to the ultrasound
appearance of appendicular

intussusception. Similar to all types of
intussusception, ultrasound view of donut
sign, target-like lesion, onion skin like
lesion, multi-concentric ring, concentric
layers, sonographic coiled spring sign and
pseudo-kidney or RLQ position for
appendicocecal invagination have been
cited with different names in all papers (3-
11). Detection of congested appendicitis
target in RLQ is the most commonly
reported sign for patients with inverted
appendix (Type V) in literature (3, 5).
Specific points differentiating this type of
intussusception from the other types,
especially ileoileal variety, which has been
mentioned in a few articles, are as follows.
Pumberger et al., and Maglinte et al.
indicated that appendicular intussusception
might show insertion of vermiform
appendix into the lumen of cecum in
longitudinal section in addition to
multiconcentric ring in transverse sections
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(8, 10). Swanger and colleagues have
introduced the appearance of finger-shaped
congested target with <10 mm in diameter
inside the cecum implying inverted
appendix (12). Alehossein et al. reported
the club-shaped blind-ended
intussusception to the anatomic location of
the appendix vermicularis and inspection
of ileocecal valve as a sign to reject
ileocolic invagination as well as a specific
feature of this disease (4). Koumanidou et
al. also introduced two cases with small-
size target containing tiny cystic lesions
(appendix loop with>6 mm in diameter),
suggesting intussusception with appendix
lead point or Meckel diverticulum (6).
Tseng et al. and Franklin et al. presented
endoscopic ultrasound diagnosis of this
disease with target view in the base of
cecum (13, 14). In our case, in addition to
16-mm donut view in RLQ, advancement
of appendix loop into intussusception was
seen. Terminal ileum containing Peyer's
patches adjacent to donut view also was
observed separately.
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4- DISCUSSION

Invagination of an intestinal loop
together with its mesentery into the lumen
of the same aligned intestinal loop is
known as intussusception. According to its
location, intussusception is divided into
jejunojejunal, ileoileal, ileocolic, and
colocolic types (2). If intussusception
causes a pseudo-mass lesion in RLQ and
the  surgeon does not  account
intussusception in  their  differential
diagnosis  list, unnecessary invasive
treatment (hemicolectomy) may ensue.
The gastroenterologist may also confuse
the lesion with a polyp and do biopsy,
which increases the likelihood of
perforation and peritonitis.

Therefore, consideration of this diagnosis
by physicians as well as increasing
expertise of radiologist colleagues can
minimize the costs for the patient and
reduce the risk of aggressive interventions
as much as possible. Appendicocecal
invagination or inversion of vermiform
appendix is a rare occurrence. In the study
of Collin et al., there was 0.01% incidence
of appendicocecal invagination among
71,000 patients undergoing appendectomy
(1). Mashowitz has divided appendicular
intussusception  into  five  groups:
invagination of appendix tip into proximal
appendix lumen, distal invagination of
appendix into proximal lumen of appendix,
invagination of appendix base into lumen
of cecum, retrograde invagination of
proximal appendix into distal appendix,
and complete invagination of appendix
into cecum (2, 15). Our case was the
invagination of appendix base into the
lumen of cecum, which is the most
common type. There is possibility of
involvement at any age, but most cases are
observed in middle-aged women (2).
Although there are several risk factors of
appendicular  invagination, including
anatomical causes such as completely
motile slender appendix with thin
mesoderm as well as pathologic causes
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such as endometriosis, foreign body in the
appendix, fecalith, appendicitis, and
appendicular masses (2, 16), endometriosis
is the most common etiology in adult
women (2, 17). Except for lymphoid
hyperplasia, no significant finding was
observed in appendicular lesion of our
patient. Patients with appendicocecal
intussusception may be asymptomatic,
suffer acute, intermittent or chronic
abdominal cramp pain, nausea and
vomiting, tenderness and small mass touch
in RLQ without clinical inflammatory
symptoms and laboratory findings of
appendicitis (2, 18, 19). In our patient,
alternative recurrent pain occurred during
the past month without fever and
inflammation symptoms. Similar to other
causes of acute abdominal pain, imaging
techniques limit the differential diagnosis
and lead to further attention to underlying
factors of the disease. CT- scan is
commonly used to examine abdominal
pain. Target-like lesions and cup and ball
pattern are imaging indicators of
appendicocecal intussusception in CT-
scan (9, 11). Colonoscopy is another
diagnostic procedure for this purpose,
which allows for direct observation of
gastrointestinal lumen and differentiation
of neoplastic processes (6).

However, ultrasound is the procedure of
choice to evaluate intussusception in
pediatric patients. In all kinds of
intussusception, sonographic donut sign,
target-like lesion, onion skin-like lesion,
multi-concentric ring, concentric layers,
sonographic coiled spring sign, pseudo-
kidney, or RLQ mass is seen, a sign
expressed for appendicular invagination in
all related papers with different names (3-
11). The transverse diameter of the donut
due to ileocolic and
cecocolic invaginations is usually >20
mm, while the diameters of transient
enteroenteric and appendicocecal
invaginations are >20 mm and complete
inverted appendix diameter is >10 mm (2,
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7, 20). Visualization of appendicitis target
in RLQ is the most common view reported
for patients with inverted appendix (Type
V) in literature (3, 5). In addition, inverted
appendix can be a lead point for ileocolic
or cecocolic invaginations (7, 21).
Therefore, appendicular intussusception
can mimic all types of invagination,
including ileoileal (due to diameter of >20
mm), ileocolic and cecocolic invaginations
(due to the lead point generation for this
type of invagination), invaginations with
Meckel diverticulum or appendix masses
and even vermicular appendix lead point
(complete inverted appendix), this lead
point should be considered in all types of
invagination (2, 7, 21). Anyway, the
specific points distinguishing this type of
intussusception from the other types
(especially ileoileal type) have been
mentioned in a few papers as follows:

1. Multiconcentric ring with insertion of
appendix into the lumen of cecum in the
study of Pumberger et al. (10).

2. View of congested finger-shaped target
with a diameter of <10 mm within the
cecum denoting inverted appendicitis in
Swanger’s research (12).

3. The club-shaped blind-ended
intussusception to anatomic location of
appendix vermicularis in Alehossein et
al.’s study (4).

4. Tseng et al. mentioned endoscopic
ultrasound diagnosis with visualization of
multicentric view at the base of cecum
(14).

5. Visualization of a small cystic lesion
(appendicular loop with >6 mm diameter)
in target view suggesting intussusception
with appendix lead point or Meckel
diverticulum in Koumanidou et al.’s study

(7).

In our patient, specific diagnosis of
appendicocecal invagination was
suggested by three signs: diameter of <20
mm (16 mm) in RLQ, extension of
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appendix loop into the donut and
visualization of terminal ileum containing
separate Peyer's patches adjacent to donut
view. Observation of terminal ileum and
ileocecal valves separately, has also been
noted for rejection of ileocolic
invagination in Alehossein et al.’s research
(4). Overall, although it is not possible to
differentiate ileocolic and cecocolic
intussusceptions, with appendix lead point
from Meckel’s diverticulum lead point,
with the help of ultrasound and
considering the difficulty of differentiating
appendicocecal invaginations from
ileoileal invagination considering >20 mm
in diameter of all of them, attention to
specific differential findings such as
extension of appendix into lumen of cecum
or into intussusception donut as well as
identification of natural terminal ileum in
its adjacent target are good diagnostic
findings.

5- CONCLUSION

The absence of clinical symptoms and
ultrasound findings of small intestine
obstruction and adjacent invagination
target (diameters of < 20 mm) to terminal
ileum loop containing hypoechoic Peyer's
patches can help differentiate appendicular
invagination from the other types of
invagination.
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