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Double intussusception with a carcinoid tumor
as the lead point in a Meckel’s diverticulum

The authors report the rare occurrence
of an intussusception of a Meckel’s
diverticulum, which was also intussus-
cepted and found to contain a carcinoid
tumor. The tumor may have been the
lead point of the intussusception of the
diverticulum into itself, and the intus-
suscepted Meckel’s diverticulum may
have functioned as the lead point in

the intussusception of the ileum. The
authors discuss this case in the context
of a literature review,

® In 1598, Fabricius Hildanus described a
small diverticulum. The anatomical and
embryological basis for this congenital gas-
trointestinal anomaly, Meckel’s diverticu-
lum, was elucidated by Johann Friedrich
Meckel in 1809."% Intussusception caused
by a Meckel’s diverticulum was not re-
ported until nearly a century later, in 1898.°
The understanding of this condition contin-
ued to grow in the early 1900s, with the dis-
covery of ectopic gastric mucosa by Salzer
and associated ulceration of the ileum by
Deetz.*% In addition, Gramen described a
clinical picture of Meckel’s diverticulum
similar to appendicitis.’

Oberndorfer described the first Meckel’s
carcinoid tumor.? Carcinoid tumors in
Meckel’s diverticula were eventually
found to originate from the Kulchitsky
cells in Lieberkiihn’s crypts.” Since that
discovery in the early 1900s, more than
100 cases of a carcinoid tumor in a
Meckel’s diverticulum have been reported
in the literature. We provide a case report
of a 14-year-old boy who had abdominal
pain, which was diagnosed as perforated
appendicitis. On laparotomy, however, he
was found to have an intussusception of a
Meckel’s diverticulum. The Meckel’s di-
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verticulum was itself intussuscepted and
contained both ectopic gastric mucosa and
a carcinoid tumor.

The tumor may have
been the lead point
of the intussusception
of the diverticulum.

Case report

A 14-year-old boy had a 9-day history
of intermittent diffuse abdominal pain.
The pain was nonradiating and described
as burning. It became increasingly severe
and was accompanied by nausea and eight
episodes of vomiting on the day he went
to the hospital. The patient had not had a
bowel movement in 2 days. He did not
have diarrhea, fever, rectal bleeding, or
viral symptoms. He also had not recently -
used antibiotics or traveled.

Approximately 1 year earlier, the patient
had been treated for several episodes of
abdominal pain by a pediatric gastroen-
terologist. A diagnosis of irritable bowel
syndrome was made and he was treated
with dicyclomine. He stated, however, that
the current pain was constant, unlike that
experienced in the past, which usually re-
solved within a few hours. His surgical
history was significant only for repair of a
hydrocele at | year of age.

The patient was mildly hypertensive and
had a temperature of 36.7°C. The physical
examination showed a soft, nondistended
abdomen, with hypoactive bowel sounds.
On palpation, he was tender in all quad-
rants, but more so in the right lower quad-



rant. There was guarding but no rebound
tenderness, masses, or hernias. No masses
were found on rectal examination, and re-
sults of guaiac testing of the stool were
negative. The findings from the rest of the
physical examination were normal. The
white blood cell count was 14.1 g/dL with
a left shift, and the hematocrit was
49%. The alkaline phosphatase level was
330 U/L. All other blood chemistry results
were normal.

Acute appendicitis was suspected. On
computed tomography (CT) scanning, the
oral contrast agent did not reach the cecum,
thus the appendix could not be visualized;
however, there appeared to be a multilocu-

lated abscess in the pelvis (Figure 1). Tt was
thought that this abscess most likely result-
ed from an appendiceal rupture.

During an emergency exploratory lap-
arotomy, the abdomen was free of puru-
lence. Exploration of the pelvis showed an
edematous, dilated loop of intussuscepted
bowel. The intussusception showed signs of
full-thickness necrosis and was irreducible.
A Meckel’s diverticulum, also intussuscept-
ed, was adjacent to the small bowel intus-
susception (Figure 2). A 58-cm section of
small bowel was excised, and the viable
ends were anastomosed. The appendix ap-
peared normal and was also excised.

The pathology examination showed an
intussusception of the small bowel segment
with mucosal necrosis and transmural hem-
orrhage. The Meckel’s diverticulum mea-
sured 4.5 x 3 x 3 cm, the end of which was
also intussuscepted and contained several
focal areas of gastric mucosa. A 2.5-mm
carcinoid tumor was present in the tip of the
Meckel’s diverticulum. Histologic analysis,
including neuroendocrine staining, con-
firmed the diagnosis of a carcinoid tumor
(Figure 3). The patient recovered without
incident and was discharged to his home on
postoperative day 2.

Discussion

Meckel’s diverticulum is the most com-
mon congenital anomaly of the gastroin-
testinal tract, with an incidence of about

Figure 1—CT scan of the pelvis showing the characteristic target lesion of
the intussusception (arrow), which was originally thought to be a multiloc-
ulated abscess.

2% in the general population.’” It results
from an incomplete obliteration of the
vitelline (omphalomesenteric) duct, which
accounts for 90% of omphalomesenteric
duct abnormalities. The omphalomesen-
teric duct provides the embryo with nutri-
ents from the yolk sac. Normally, during
week 8 of gestation, the duct is obliterated
and nutrients are supplied to the fetus via
the placenta. When this obliteration does
not occur, a true diverticulum containing
all layers of the gastrointestinal wall re-
sults. It is generally found within 2 feet of
the ileocecal valve.’

Figure 2—Intraoperative photograph showing the intussuscepted Meckel’s
diverticulum, which was adjacent to the intussuscepted portion of the small
bowel.
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Figure 3—Photomicrograph of a section through the tip of the Meckel’s
diverticulum showing a 2.5-mm carcinoid tumor (hematoxylin and eosin
stain, magnification x2), which was confirmed vusing chromogranin A stain-
ing (not pictured).

Most Meckel’s diverticula are asymp-
tomatic and found incidentally during
surgery.! The male-to-female incidence
ratio is approximately 2.4 to 1."* The life-
time risk of becoming symptomatic is
about 4% to 6%, with most symptomatic
cases occurring during childhood. The risk
of complications generally decreases with
increasing age.'""” Symptoms of Meckel’s
diverticula are commonly abdominal pain,
nausea, vomiting, rectal bleeding, and
abdominal distention." When symptomat-
ic, the most frequent findings are intestinal
obstruction (36%), intussusception (13%),
inflammation (12%), and hemorrhage
(11%)."” Heterotopic mucosa is found in
up to 60% of Meckel’s diverticula, of
which more than 60% is gastric mucosa.
Other types of heterotopic mucosa include
.pancreatic mucosa, colonic mucosa, en-
dometrial mucosa, Brunner’s glands, and
hepatobiliary tissue.* In a 600-patient
study by Yamaguchi and colleagues, neo-
plasm was also found in 3.2% of patients."

Intussusception is the invagination of a
segment of intestine (the intussusceptum)
into an adjacent part of the gastrointestinal
tract (the intussuscipiens). Intussusception
in the pediatric patient is idiopathic about
90% of the time. With increasing age, the
incidence of a pathologic lead point
increases and is present in more than 50%

164 » Surgical Rounds * April 2004

of individuals older than 4 years of age. A
study by Ong and Beasley showed that, in
27 of 56 patients (48%), the most common
cause of intussusception was a Meckel’s
diverticulum.” Intussusception in adults is
rare, with a mechanical process being the
cause in 90% of cases.'® Because most
adult intussusceptions result from other
conditions, they are often irreducible and
require surgical intervention."”

Intussusception in the adolescent and
adult populations can be difficult to diag-
nose. Patients’ symptoms frequently differ
from the classic symptoms of vomiting,
acute abdominal pain, and lower gastroin-
testinal bleeding that occur in children.
The history and physical examination of
adults more often suggest an intermittent
small bowel obstruction. Fewer than half
of adults have a mass present, and peri-
toneal signs are uncommon.

Intussusception in
the pediatric patient
is idiopathic about
90% of the time.

Plain abdominal radiographs usually
show signs of bowel obstruction with in-
tussusception but are nonspecific regarding
cause. Testing with oral Gastrografin may
be useful at the time of symptoms and
sometimes shows a characteristic beak-
like point of obstruction. In many in-
stances, however, the obstruction is only
partial or intermittent, therefore limiting
the usefulness of contrast studies. CT
scanning has become the method of
choice for diagnosing intussusception.
The intussuscepted segment features a
pathognomonic target lesion (Figure 1).”
As the unrelieved obstruction progresses,
bowel wall thickening and increasing
intraluminal fluid produce the appearance
of a mass at the 24-hour interval.'” The CT



scan of the patient in this case report sug-
gested perforated appendicitis with a mul-
tiloculated pelvic abscess. Because his
symptoms had been present for some time,
the inflamed, edematous bowel had the
appearance of an abscess. Retrospectively,
the pathognomonic target lesion can be
identified on the CT scan (Figure 1).
Preoperative diagnosis of a Meckel’s
diverticulum can be a challenge for the
physician. Abdominal pain is the most
frequent symptom, followed by nausea,
vomiting, and lower gastrointestinal bleed-
ing." Harkins and Ponka identified clini-
cal features that help distinguish intussus-
ception caused by a Meckel’s diverticulum
from other etiologies. Included in their
findings were more frequent previous
attacks, chronic pain, intense vomiting, a
mass in the right lower quadrant, and less
rectal bleeding than other lesions.” Past
experience has shown that standard radio-
graphic studies using contrast media are
of little help in identifying a Meckel’s
diverticulum." Radionucleotide scans can
be used to identify ectopic gastric tissue
that may be found in a diverticulum. Be-
cause this is an inconsistent finding, how-
ever, its usefulness is also limited."
Carcinoid tumors arise most frequently
from the gastrointestinal tract (73.5%) and
bronchopulmonary system (25%). Most
carcinoid tumors of the gastrointestinal
tract occur in the small bowel (29%) and
appendix (19%), followed by the rectum
(12.5%)."* A carcinoid tumor arising from
a Meckel’s diverticulum was first de-
scribed in the literature in 1907." Slightly
more than 100 cases have since been doc-
umented, mostly in the form of case
reports or in a review of the literature by
Nies and colleagues.® The average age in
their study was 56.8 years (range, 14-80
years), with 74% of patients older than 50
years and fewer than five patients younger
than 20 years. The patients followed were
predominantly asymptomatic (58 of 90;
64%, with the classic carcinoid syndrome
occurring in only 8% [8 of 98] of pa-
tients). The average diameter of the tu-

mors was 8.6 mm, with 72% of the tumors
located in the tip. Significant findings in-
cluded metastasis, seen at the time of di-
agnosis in 24% of patients.®

Only 1% to 2% of
gastrointestinal carcinoid
tumors are located in
Meckel’s diverticula.

Because carcinoid tumors in Meckel’s
diverticula are so rare, most are found in-
cidentally on postmortem examination or
at laparotomy for other conditions.” Only
1% to 2% of gastrointestinal carcinoid tu-
mors are located in Meckel’s diverticula.®
They occur four times more often in men
than in women, which has been attributed
to the higher incidence of Meckel’s diver-
ticula and small intestinal carcinoid
tumors in men.* These tumors resemble
appendiceal carcinoid tumors in that they
are usually small, singular, and asymp-
tomatic. Because of their considerable
metastatic potential, however, carcinoid
tumors in Meckel’s diverticula have been
linked to jejunoileal carcinoid tumors.*”
The size of a carcinoid tumor is used as a
determinant of metastatic potential by
many clinicians.” Nies and colleagues
found a metastatic rate of more than 50%
in tumors larger than 10 mm.* Metastasis
has been reported even with a primary
tumor of 5 mm.® It has been emphasized by
many that all extra-appendiceal carcinoid
tumors should be considered malignant
because of their relative aggressiveness.®*

Because of the limited number of pa-
tients with carcinoid tumor of a Meckel’s
diverticulum that are available for follow-
up evaluation, it is difficult to predict
prognosis.” For adequate treatment, re-
gional lymphadenectomy should be done,
along with removal of a segment of
tleum and the corresponding mesentery
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for any carcinoid tumor of a Meckel's
diverticulum larger than 5 mm.**

Conclusion

Our case report describes a rare occur-
rence of simultaneous pathologies. We
hypothesize that the carcinoid tumor in
our patient’s Meckel’s diverticulum was
the lead point of the intussusception of the
diverticulum into itself. The presence of
ectopic gastric mucosa might also have
been a factor. It is therefore likely that this
intussuscepted Meckel’s diverticulum
functioned as the lead point in the intus-
susception of the ileum. This combination
of occurrences, along with the rarity of
finding a carcinoid tumor in a patient of
this age, makes this case unique. ® ®

References

1. Moore KL. The Developing Human: Chnically Oriented
Embryology. 4th ed. Philadelphia, Pa; WB Sauders Co.; 1988:235-
237,

2. Meckel JF. Uber die Divertikel am Darmkanal. Arch Die
Physio Halle. 1809,9:421-453,

3. Yahchouchy EK, Marano AF, Etienne JC, et al. Meckel's
diverticulum. J Am Coll Surg. 2001:192(5):658-662.

4, Turgeon DK, Barpett JL. Meckel's diverticulum. Am J
Gastroenterol. 1990,85(7):777-781.

5. Saleer H. Uber das offene Meckelsche Divetikel. Wien Klin
Wochenschr. 1904:17:614-617.

6. Deetz E. Perforations peritonitis von einem Darmdivertikel
mil Magenscleimhautbau ausgenhend. Deutsch Zeitsch Chir,
Leipzig. 1907,88:482-493,

7. Gramen K. Chronischen Ulcus in einem Meckelschen
Divertikel mit perforation und diffuser peritonitis, Nord Med Arkiv
Kirurgi, Stockholm. 1915,48:1.

B. Nies C, Ziclke A, Hasse C, et al. Carcinoid wmors of
Meckel's diverticula. Report of two cases and review of the litera-
ture, Dis Colon Recrum. 1992;35(6):589-556.

9. Suk YN, Douglass HO Jr, Penetrante R. Carcinoid tumor in
Meckel's diverticulum. Am Surg. 1988;54(11):664-667.

10. Dalinka M, Wunder JF. Meckel's diverticulum and its com-
plications, with emphasis on roenigenologic demonstration.
Radiology. 1973;106(2):295-298,

11. Diamond T, Russell CF. Meckel's diverticulum in the adult.
BrJ Surg. 1985:72(60):480-482.

12. Yamaguchi M, Takeuchi §, Awazu §. Meckel's diverticulum:
investigation of 600 patients in Japanese literature. Am J Surg.
1978;136(2):247-249.

13. Soltero MJ, Bill AH. The natural history of Meckel's diver-
ticulum and its relation to incidental removal, Am J Surg.
1976;132(2):168-173.

14. S$t-Vil D, Brandt ML, Panic §, et al. Meckel's diverticulum
in children: a 20-year review. J Pediatr Surg. 1991,26(11):1289-1292.

|5. Ong NT, Beasley SW. The lead point in intussusception.
J Pediatr Surg. 1990;25(6):640-643.

16. Pang LC. Intussusception revisited: clinicopathologic analy-
sis of 261 cases, with emphasis on pathogenesis. Seuth Med J.
1989.82(2).215-238.

17. Steinwald PM, Trachiotis GD, Tannebaum IR. Intussuscep-
tion in an adult secondary to an inverted Meckel’s diverticulum,
Am Surg. 1996:62(11):880-894.

I8. Gill §S, Heunan DM, Mihas AA. Small intestinal neo-
plasms. J Clin Gastroenterpl, 2001;33(4):267-282.

19. Moyana TN. Carcinoid tumors arising from Meckel's diver-
ticulum: a climeal. morphologic, and immunohistochemical study.
Am J Clin Pathol. 1989,91(1):52-56.

20. Jones EL, Thompson H, Williams JA. Argentaffin-cell
turnour of Meckel's diverticulum: a report of two cases and review
of the literature, BrJ Surg. 1972;59(33:213-219,

21. Payne-James J1, Law NW, Watkins RM. Carcinoid tumor aris-
ing in a Meckel’s diverticulum. Postgrad Med J. 1985:61(721): 1009-
1011

22, Sabback MS, O'Brien PH. Clinical study of 81 gastroin-
testinal carcinoid tumors. South Med J. 1979;72(4):386-389.





