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Abstract

Adenomyoma of the gastrointestinal tract is a rare
benign tumor-like lesion. The small intestine is the
second most frequent location, usually in the periam-
pullary area, but the lesion also occurs in the jejunum
and ileum. While adenomyoma of the Vaterian system
is primarily diagnosed in adults, more than half of re-
ported cases of jejunal and ileal adenomyoma have
been diagnosed in pediatric patients. Adenomyoma of
the periampullary area usually presents with biliary ob-
struction or abdominal pain, whereas jejunal and ileal
adenomyoma usually presents with intussusception or
is incidentally discovered during surgery or autopsy.
Since endoscopic and radiological examination yields
uncharacteristic findings, histopathological evaluation
is important in adenomyoma diagnosis. Pathologically,
adenomyoma consists of glandular structures of various
sizes and interlacing smooth muscle bundles that sur-
round the glandular elements. The pathogenesis of ad-
enomyoma is generally considered to be either a form
of hamartoma or a pancreatic heterotopia. Although
limited resection is considered the most effective treat-
ment, pancreaticoduodenectomy is often performed
when the lesion occurs in the periampullary area due to
preoperative misdiagnosis as a carcinoma. It is, there-
fore, important that clinicians and pathologists maintain
current knowledge of the disease to avoid inaccurate
diagnosis, which could lead to unnecessary surgery.
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INTRODUCTION

Adenomyoma of the gastrointestinal (GI) tract, also re-
ferred to as a myoepithelial hamartoma, adenomyomatous
hamartoma or foregut choristoma, is a benign tumor-like
lesion histologically characterized by glandular structures
lined by cuboidal to tall columnar epithelium and sur-
rounded by bundles of smooth muscle. It occurs mainly
in the pyloric region of the stomach'". The small intestine
is the second most frequent location, usually in the peri-
ampullary area, but it also occurs in the jejunum and ile-
um. The lesion is very rare and there have been only a few
reports of case series of periampullary adenomyoma®™”,
Most cases of jejunal and ileal adenomyoma have been

reported as single case reports and, to the best of our
knowledge, there have been only 26 reported cases'™".
Although the pathogenesis of adenomyoma remains
unclear, it is hypothesized to be either a form of hamar-
toma or an incomplete heterotopic pancreas. As endo-
scopic and radiological examination yields uncharacteris-
tic findings, histopathological evaluation is important in
adenomyoma diagnosis. It is important that clinicians and
pathologists maintain current knowledge of the disease
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to avoid making inaccurate diagnoses that may lead to
unnecessary surgery. To aid in the acquisition of this im-
portant knowledge, we review the clinical and pathologi-
cal features of adenomyoma of the small intestine and
discuss its pathogenesis.

CLINICAL FEATURES
Epidemiology

As mentioned above, adenomyoma of the small intestine
is rare, especially that occurring in the small intestine
distal to the duodenum. The actual incidence is unclear
because very few cases have been reported. A further
complicating factor in determining its true incidence is
that its reportedly low incidence may be partly attributed
to underreporting or nonrecognition of the condition by
both surgeons and pathologistsm. We have diagnosed 3
cases of asymptomatic adenomyoma of the jejunum or
ileum at autopsy in our institution within the past 8 years;
this fact suggests that its incidence is higher than suspected.

In the investigation of 13 cases of adenomyoma of
the Vaterian system treated by extensive surgery, the pa-
tient age ranged from 38 to 78 years (mean 63 years) and
the male-to-female ratio was 6:7%. On the other hand,
there have been only 26 reported cases of jejunal and ileal
adenomyoma™” and the patient age ranges from 2 d to
82 years (mean 25 years), including 15 pediatric patients
and 11 adult patients. The male-to-female ratio is approxi-
mately 2:1. The lesion occurs 2 to 3 times more frequently
in the ileum than in the jejunum. One lesion was found in
a Meckel diverticulum!”,

Symptoms and signs

Symptoms of adenomyoma of the GI tract depend on
the location of the lesion and patient age. Adenomyoma
of the periampullary area usually presents with biliary
obstruction (obstructive jaundice) or abdominal pain,
symptoms that recur after sphincterotomy[z]. Several cases
have been incidentally detected during systemic examina-
tion for other diseases. One reported case presented with
acute recurrent pancreatitislzn.

Jejunal and ileal adenomyoma of pediatric patients
usually presents with intussusception, but 1 reported case
presented with intestinal obstruction”. In adult patients,
intussusception is an infrequent complication, with many
reported cases having been incidentally detected during
surgery for other diseases or during autopsy. Several cases
have presented with GI bleeding (melena)™*,

Endoscopy

On endoscopic examination, adenomyoma of the duode-
num is detected as a submucosal tumor-like nodule cov-
ered by normal mucosa. Although it is generally difficult
to detect jejunal or ileal lesion by endoscopy, 1 reported
case of adenomyoma of the proximal jejunum was iden-
tified by push enteroscopy™.

(49
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Radiographic findings

Adenomyoma of the GI tract may be detected as an en-
hancing polypoid lesion by abdominal computed tomog-
raphy (CT)”. Periampullary adenomyoma may be de-
tected as an abnormal shadow on endoscopic retrograde
cholangiopancreatography (ERCP) * When ampullary
adenomyoma causes stenosis or obstruction of the biliary
tract, bile duct dilatation can be detected by abdominal
ultrasonography, abdominal CT, ERCP and magnetic res-
onance cholangiopancteatography; bile duct obstruction
can be confirmed by percutaneous transhepatic cholangi-

ography.

PATHOLOGICAL FEATURES

Gross appearance

Grossly, adenomyoma of the GI tract is an intramural
nodule covered by mucosa and it protrudes into the lu-
men (Figure 1A and B). The diameter of adenomyoma in
reported cases ranges from 0.6 cm to 4.5 cm.

Microscopic findings

Histologically, adenomyoma of the small intestine mainly
occupies the submucosa (Figure 2) and often extends
into the muscularis propria. The lesion consists of glan-
dular structures of various sizes and interlacing smooth
muscle bundles surrounding the glandular elements
(Figure 3). Cystically dilated glands ate usually observed.
The glandular structures are lined by cuboidal to tall co-
lumnar epithelium with basally oriented nuclei. Goblet
cells are occasionally interspersed (Figure 4A) and we
previously reported a case in which Paneth cells were also
observed (Figure 4B)*”. Those glands are surrounded by
interlacing smooth muscle bundles. Myofibroblasts and
fibroblasts may also proliferate™”, Both the epithelial and
smooth muscle cells lack nuclear atypia. Pancreatic acini
and islet tissue are not present. Pathological diagnosis by
biopsy specimen is usually difficult, partly because the le-
sion mainly occupies the submucosa.

Immunohistochemical staining

Immunohistochemically, the glandular element of adeno-
myoma of the small intestine is positive for cytokeratin
(CK) 7 (Figure 5A) and negative for CK 20 (Figure 5B)***",
while normal intestinal epithelial cells around the lesion
are negative for CK 7 and positive for CK 20. The glan-
dular epithelial cells of the lesion do not express CDX-2,
a marker of intestinal mucosal epitheh'uml%]. The smooth
muscle cells surrounding the glandular elements are posi-
tive for a-smooth muscle actin and desmin (Figure 6)*,

Differential diagnosis

Differential diagnoses of adenomyoma of the small in-
testine include enteritis cystica profunda, pneumatosis
cystoides intestinalis, adenocarcinoma and hamartoma-
tous polyp in Peutz-Jeghers syndrome. Cysts of enteritis
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Figure 1 Gross appearance of adenomyoma of the periampullary region. The lesions are observed as intramural nodules covered by mucosa and they protrude
into the lumen (A, B, arrows).

Figure 2 Low-power view of adenomyoma of the small intestine. A nodular
lesion mainly occupies the submucosa (hematoxylin and eosin stain, x 10).

Figure 4 Appearance of goblet cells (A, arrows) and Paneth cells (B, ar-
rows) in the intestinal adenomyoma (hematoxylin and eosin stain, x 400).

tial feature is branching cores of muscular fibers derived
Figure 3 High-power view of adenomyoma of the small intestine. The le- from the muscularis mucosae and covered by normal mu-

sion consists of glandular structures of various sizes and interlacing smooth . . .
9 ; e 9 cosa, while adenomyoma is located in submucosa and/or
muscle bundles (hematoxylin and eosin stain, x 40). . K
muscularis propria.

cystica profunda are not surrounded by smooth muscle
bundles. In pneumatosis cystoides intestinalis, the cysts

TREATMENT AND PROGNOSIS

contain gas and are lined by multinucleated giant cells, Endoscopic or surgical limited resection of the lesion is
while the glands and cysts of the adenomyoma are lined considered the most effective treatment for adenomyoma
by epithelial cells. The characteristics of adenomyoma of the periampullary region. However, pancreatico-
that differentiate it from adenocarcinoma include the duodenectomy is often performed because the lesion is
absence of cellular atypia and desmoplastic stroma and frequently preoperatively misdiagnosed as a carcinoma.
the presence of smooth muscle bundles surrounding the Intraoperative frozen section diagnosis is useful to avoid
glands and cysts. In Peutz-Jeghers syndrome, the essen- excessive surgery.

K
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Figure 5 Results of immunohistochemical staining for cytokeratin 7 and
cytokeratin 20. The glandular element of the lesion is positive for cytokeratin 7
(A) and negative for cytokeratin 20 (B) (x 200).

Figure 6 Results of immunohistochemical staining for desmin. Smooth
muscle cells surrounding the glandular elements are positive for desmin (x
100).

A partial enterectomy or simple resection of the le-
sion is performed for a jejunal or ileal adenomyoma com-
plicated by intussusception. When it is not complicated
by intussusception, simple resection of the lesion is suf-
ficient treatment. Intraoperative frozen section diagnosis
is also useful when the lesion exists in this location. As
adenomyoma of the GI tract is a benign lesion, the prog-
nosis for its treatment is very good.

Follow-up is considered to be a potential option for
avoiding unnecessary surgery for benign adenomyoma,
particulatly in the jejunum and ileum, if the size of the
lesion is small. Follow-up study may elucidate the natural
course of the lesion.

(49
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PATHOGENESIS

As mentioned above, the pathogenesis of adenomyoma
of the GI tract is generally considered cither a form of a
hamartoma or a pancreatic heterotopia, although this is
not fully understood. The term “hamartoma’ refers to an
excessive but focal overgrowth of cells or tissues native
to the organ in which it occurs, while the term “heteroto-
pia” refers to a growth of microscopically normal cells or
tissues in an abnormal location.

Gal et a/” reported 3 cases of adenomyoma of the
small intestine and suggested that “adenomyomas should
be regarded as hamartomas of the GI tract” based on the
fact that those cases contained goblet cells, argentaffin
cells and smooth muscle stroma. Several authors reported
cases with the transitional area between the epithelial
component of the adenomyoma and epithelium of the
overlying mucosa and considered it to be evidence that
the epithelial component of the lesion originated from
the epithelium of the small intestine™"*".,

In general, CK 7 is distributed in the pancreatic duct
epithelium but is essentially absent in GI epithelium. On
the other hand, CK 20 is distributed in the GI epithelium
but is absent in pancreatic duct epithelium™. Accord-
ingly, the pattern of cytokeratin expression [CK 7 (+),
CK 20 ()] of the glandular element of adenomyoma
coincides with that of the pancreatic duct epithelium but
not with that of the intestinal epithelium, thus supporting
the heterotopic pancreas theory. This theory was further
supported by Babal ez a/*"s detection of histochemi-
cal reactivities of the duodenal adenomyoma similar to
the reactivities of duct epithelium in the neighboring
pancreas, as well as Yao e al'™’s reporting of a case of
adenomyoma occurring in a Meckel diverticulum. In their
examination of a case seties of adenomyoma of the Va-
terian system, Handra-Luca ez al” identified that 3 of 13
cases were characterized by pancreatic heterotopias with
both exocrine and endocrine pancreatic tissue being pres-
ent in continuity with the adenomyoma.

In our opinion, the heterotopic pancreas theory re-
garding the lesion’s pathogenesis might be more con-
vincing than the hamartoma theory. The appearance
of goblet cells and argentaffin cells might be explained
by a metaplastic mechanism, while the presence of hy-
perplastic smooth muscle tissue might be explained by
secondary muscle proliferation caused by a stimulus ema-
nating from misplaced epithelium. We acknowledge that
whether transition between the epithelial component of
the lesion and the epithelium of the overlying mucosa is
truly evidence of hamartomatous pathogenesis remains
open to question. However, of course, further examina-
tions are necessary to determine the pathogenesis of the
lesion.

CONCLUSION

Adenomyoma of the GI tract is a rare benign tumor-like
lesion whose pathogenesis remains not fully understood.
When adenomyoma occurs in the Vaterian system, its
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clinical differentiation from a carcinoma is difficult, often

leading to a needless pancreaticoduodenectomy. To avoid

unnecessary radical surgery, clinicians and pathologists

should maintain current knowledge of the lesion and the

most effective means of treatment.

ACKNOWLEDGMENTS

We thank Dr. Michiyo Higashi, Department of Human
Pathology, Field of Oncology, Kagoshima University
Graduate School of Medicine and Dental Sciences, for
providing us with images of gross appearance of adeno-

myoma of the periampullary region.

REFERENCES

1

10

11

12

13

Vandelli A, Cariani G, Bonora G, Padovani F, Saragoni L,
Dell’Amore D. Adenomyoma of the stomach. Report of a
case and review of the literature. Surg Endosc 1993; 7: 185-187
Handra-Luca A, Terris B, Couvelard A, Bonte H, Flejou JF.
Adenomyoma and adenomyomatous hyperplasia of the
Vaterian system: clinical, pathological, and new immunohis-
tochemical features of 13 cases. Mod Pathol 2003; 16: 530-536
Higashi M, Goto M, Saitou M, Shimizu T, Rousseau K, Ba-
tra SK, Yonezawa S. Immunohistochemical study of mucin
expression in periampullary adenomyoma. | Hepatobiliary
Pancreat Sci 2010; 17: 275-283

Clarke BE. Myoepithelial hamartoma of the gastrointestinal
tract: a report of eight cases with comment concerning gen-
esis and nomenclature. Arch Pathol 1940; 30: 143-152
Schwartz SI, Radwin HM. Myoepithelial hamartoma of the
ileum causing intussusception. AMA Arch Surg 1958; 77:
102-104

Rosenmann E, Maayan C, Lernau O. Leiomyomatous ham-
artosis with congenital jejunoileal atresia. Isr | Med Sci 1980;
16: 775-779

Gal R, Kolkow Z, Nobel M. Adenomyomatous hamartoma
of the small intestine: a rare cause of intussusception in an
adult. Am | Gastroenterol 1986; 81: 1209-1211

Kim CJ, Choe GY, Chi ]JG. Foregut choristoma of the ileum,
(adenomyomay)--a case report. Pediatr Pathol 1990; 10: 799-805
Gal R, Rath-Wolfson L, Ginzburg M, Kessler E. Adenomyo-
mas of the small intestine. Histopathology 1991; 18: 369-371
Lamki N, Woo CL, Watson AB, Kim HS. Adenomyomatous
hamartoma causing ileoileal intussusception in a young
child. Clin Imaging 1993; 17: 183-185

Chan YF, Roche D. Adenomyoma of the small intestine in
children. ] Pediatr Surg 1994; 29: 1611-1612

Serour F, Gorenstein A, Lipnitzky V, Zaidel L. Adenomy-
oma of the small bowel: a rare cause of intussusception in
childhood. | Pediatr Gastroenterol Nutr 1994; 18: 247-249
Gonziélvez J, Marco A, Anddjar M, Iiiguez L. Myoepithelial

K

Gz
Raishideng®

WJGP | www.wjgnet.com

92

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

hamartoma of the ileum: a rare cause of intestinal intussus-
ception in children. Eur | Pediatr Surg 1995; 5: 303-304
Hizawa K, lida M, Aoyagi K, Mibu R, Yao T, Fujishima M.
Jejunal myoepithelial hamartoma associated with Gardner’s
syndrome: a case report. Endoscopy 1996; 28: 727

Tanaka N, Seya T, Onda M, Kanazawa Y, Naitoh Z, Asano G,
Hao K. Myoepithelial hamartoma of the small bowel: report
of a case. Surg Today 1996; 26: 1010-1013

Yamagami T, Tokiwa K, Iwai N. Myoepithelial hamartoma
of the ileum causing intussusception in an infant Pediatr Surg
Int 1997; 12: 206-207

Yao JL, Zhou H, Roche K, Bangaru BS, Ginsburg H, Greco
MA. Adenomyoma arising in a meckel diverticulum: case
report and review of the literature. Pediatr Dev Pathol 2000; 3:
497-500

Ueyama N, Kuwashima S, Nakayama A, Nakanishi K, Oku-
chi K, Kagoshima T, Nakajima Y. Ileal adenomyoma accom-
panied by primary peritonitis: report of a case. Surg Today
2001; 31: 826-829

Lee JS, Kim HS, Jung JJ, Kim YB. Adenomyoma of the small
intestine in an adult: a rare cause of intussusception. | Gastro-
enterol 2002; 37: 556-559

Mouravas V, Koutsoumis G, Patoulias J, Kostopoulos I, Kot-
takidou R, Kallergis K, Kepertis C, Liolios N. Adenomyoma
of the small intestine in children: a rare cause of intussuscep-
tion: a case report. Turk | Pediatr 2003; 45: 345-347

Park HS, Lee SO, Lee JM, Kang M], Lee DG, Chung M]J.
Adenomyoma of the small intestine: report of two cases and
review of the literature. Pathol Int 2003; 53: 111-114

Lo Bello Gemma G, Corradino R, Cavuoto F, Motta M.
Myoepithelial jejunal hamartoma causing small bowel intus-
susception and volvolus. Radiol Med 2003; 105: 246-249
Takahashi Y, Fukushima J, Fukusato T, Mori S. Adenomyo-
ma with goblet and Paneth cells of the ileum. Pathol Res Pract
2006; 202: 549-553

Ikegami R, Watanabe Y, Tainaka T. Myoepithelial hamar-
toma causing small-bowel intussusception: a case report and
literature review. Pediatr Surg Int 2006; 22: 387-389

Yu HC, Lo GH, Lai KH, Hsu PI, Chen IS, Hsieh PP. Adeno-
myoma of the jejunum --- a rare cause of gastrointestinal
bleeding. ] Chin Med Assoc 2008; 71: 96-99

Qing X, Petrie BA, Buslon V, French S. Adenomyoma of the
jejunum. Exp Mol Pathol 2009; 86: 127-130

Kwon TH, Park do H, Shim KY, Cho HD, Park JH, Lee SH,
Chung IK, Kim HS, Park SH, Kim SJ. Ampullary adeno-
myoma presenting as acute recurrent pancreatitis. World |
Gastroenterol 2007; 13: 2892-2894

Kayahara M, Ohta T, Kitagawa H, Miwa K, Urabe T, Murata
T. Adenomyomatosis of the papilla of Vater: a case illustrat-
ing diagnostic difficulties. Dig Surg 2001; 18: 139-142

Chu PG, Weiss LM. Keratin expression in human tissues
and neoplasms. Histopathology 2002; 40: 403-439

Babal P, Zaviacic M, Danihel L. Evidence that adenomyoma
of the duodenum is ectopic pancreas. Histopathology 1998; 33:
487-488

S- Editor Wu X L- Editor Roemmele A E- Editor Zheng XM

December 15, 2011 | Volume 2 | Issue 6 |



