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Abstract

Aims: Adenomatoid tumors are mesothelial-derived benign neoplasms with a predilection for the 

genital tract. Extragenital sites are rare and can cause significant diagnostic challenges. Herein, 

we describe the clinicopathologic features of a cohort of adenomatoid tumors involving the 

gastrointestinal tract and liver in order to better characteristic their histologic findings and aid in 

diagnosis.

Methods and Results: The pathology databases at 4 institutions were searched for 

adenomatoid tumors involving the gastrointestinal tract or liver, yielding 8 cases. Available 

clinicoradiologic and follow-up data were collected from the medical records. Six tumors were 

incidentally discovered during imaging studies or at the time of surgical exploration for unrelated 

conditions; presenting symptoms were unknown in two patients. Histologically, the tumors were 

well-circumscribed, though focal ill-defined borders were present in 4 cases. No infiltration of 

adjacent structures was identified. Architectural heterogeneity was noted in 5 (63%) tumors; 

an adenoid pattern often predominated. The neoplastic cells were flattened to cuboidal with 

eosinophilic cytoplasm. Cytoplasmic vacuoles mimicking signet ring-like cells were present in 5 

(63%) cases. Three (38%) cases showed involvement of the mesothelium with reactive mesothelial 

hyperplasia. Cytologic atypia or increased mitotic activity was not identified. The surrounding 

stroma ranged from edematous/myxoid to densely hyalinized. Immunohistochemistry confirmed 

mesothelial origin in all cases evaluated. No patients developed recurrence of disease.
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Conclusions: The current study evaluates the clinicopathologic findings in a collective series of 

gastrointestinal and hepatic adenomatoid tumors, correlating with those described in individually 

reported cases. We highlight common histologic features and emphasize variable findings that 

could mimic a malignant neoplasm.

Keywords

Adenomatoid tumor; gastrointestinal tumor; liver cyst; peritoneal tumor; immunohistochemistry; 
benign neoplasm; mesothelial neoplasm

Introduction

Adenomatoid tumors are rare, benign mesothelial neoplasms that are most frequently 

identified within the genital tract1-3. Extragenital tract locations have been reported, 

including tumors within the adrenal gland, liver, pancreas, omentum, small bowel mesentery, 

and lymph nodes4-8; however, tumors at these sites are uncommon, and a comprehensive 

search of the literature reveals fewer than 20 gastrointestinal or hepatic adenomatoid tumors 

(see Table 3 and below). Given their rarity, encountering an adenomatoid tumor in one of 

these locations can create a significant diagnostic challenge, particularly as these tumors 

often have a glandular appearance and frequently possess signet ring-like cells, mimicking 

adenocarcinoma. However, the distinction is of utmost importance as these tumors are 

benign, typically do not recur after resection, and do not require additional therapy.

Our goals were to evaluate the clinical, radiographic, and histopathologic features in a 

series of adenomatoid tumors involving the gastrointestinal tract and liver, in order to 

better characterize key features that will aid in their diagnosis. In addition, an extensive 

literature search was performed to summarize the findings in previously reported cases. 

Increased awareness of this uncommon entity in unusual sites and recognition of certain 

histologic clues, will help to avoid potential diagnostic pitfalls and guide the use of 

immunohistochemistry to facilitate an accurate diagnosis.

Methods

With institutional review board approval at the University of Michigan, we retrospectively 

reviewed the pathology databases from participating institutions to identify adenomatoid 

tumors that were diagnosed on the gastrointestinal pathology service due to the clinical 

presentation and/or an association with the gastrointestinal/hepatobiliary tract. Search 

terms included gastrointestinal or hepatobiliary specimens with “adenomatoid tumor” or 

“adenomatoid” in the diagnosis, over a variable range spanning years 2000 to 2021. 

Information regarding clinical presentation, underlying immune status, imaging features, and 

intraoperative findings were obtained from the electronic medical records, when available. 

Routinely processed, hematoxylin and eosin (H&E)-stained slides were evaluated by a 

pathologist at each institution. In addition, at least one representative virtual slide from each 

case was centrally reviewed at a single institution (University of Michigan, Ann Arbor) 

by three additional pathologists (EH, JS, LWL). Each case was assessed for histologic 

characteristics including predominant morphologic patterns (adenoid, angiomatoid, cystic, 

or solid), border configuration, involvement of surrounding organs/structures, presence of 
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signet ring-like cells, stromal features, associated lymphoid aggregates, and presence of 

necrosis/infarction. Follow-up information was obtained for each patient, when available.

Results

Eight (8) cases of adenomatoid tumor involving the gastrointestinal and/or hepatobiliary 

tract were identified from 8 unique patients, including 5 females and 3 males. Clinical and 

radiologic features are listed in Table 1.

All patients were adults, with a mean age of 50 years (range: 33-72 years). All six tumors for 

which information was available regarding the patient’s initial presenting symptoms were 

identified incidentally, five at the time of surgery, and one during imaging studies performed 

for unrelated symptoms. Two patients were transferred from outside institutions due to the 

presence of a mass detected on imaging studies, but the initial indication for workup was 

not available. Of those identified intraoperatively, two patients underwent abdominal surgery 

because of refractory Crohn disease, one of whom had reportedly failed multiple lines 

of therapy including biologic agents, eventually necessitating bowel resection. In both of 

these patients, a grossly identifiable nodule was found intraoperatively, one in the greater 

omentum and the other in the small bowel mesentery. In three other patients, the tumors 

were incidental findings during abdominal exploration for other diagnoses and were located 

in the abdominal peritoneum, perigastric tissue, and serosa of the ileum. In one patient, the 

tumor was an incidental finding in the splenic flexure mesentery on imaging studies for 

persistent back/flank pain. Another patient presented with an intra-abdominal mass within 

the right colon mesentery. Lastly, one patient presented from an outside institution with a 

slowly growing, large 15 cm cystic mass involving the liver and retroperitoneum. Besides 

Crohn disease in two patients and recent chemotherapy for ovarian carcinoma in one patient, 

no other patients were known to be immunocompromised.

The pathologic features are summarized in Table 2. On gross examination, the tumors 

ranged from 0.2 to 15 cm (median = 1.75 cm). The gross appearance varied from 

multilocular and cystic to a fleshy, mucinous, or firm solid mass. In generally, the tumors 

were relatively well-circumscribed; however, four of the cases did show some areas with 

ill-defined borders and extension into adjacent fibroadipose tissue (Figure 1). No cases 

showed direct infiltration of adjacent structures or organs, including the bowel wall.

Architecturally, the tumors contained heterogeneous growth patterns. Five (63%) cases 

showed a predominant adenoid morphologic pattern comprised of small tubules, trabeculae, 

and/or anastomosing cords lined by bland, flattened to cuboidal epithelium with clear 

to eosinophilic cytoplasm (Figure 2A), whereas the tumor involving the liver was 

predominantly cystic with adenoid and angiomatoid foci (Figure 2B). One case within 

the serosa of the ileum predominantly consisted of solid nests with scattered adenoid foci 

(Figure 2C), and one case within the right colon mesentery was predominantly angiomatoid 

with focal adenoid areas (Figure 2D). Additionally, a micropapillary architectural pattern 

was focally noted in one case (Figure 2E). Cytoplasmic vacuoles mimicking signet ring cells 

were present in 5 of the 8 cases (63%) (Figure 2F). Overall, while prominent nucleoli were 
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present in two tumors, no significant cytologic atypia or mitotic activity were noted in any of 

the cases.

The tumor stroma was often prominent, and ranged from loose, edematous and focally 

myxoid (Figure 3A) to fibrotic and hyalinized with thick collagen bands interspersed 

between the tumor nests (Figure 3B). Of note, the large multicystic lesion adjacent to the 

liver contained frequent areas of cyst rupture with an expansile, fibroinflammatory reaction 

within the tumor (Figure 3C). Surrounding lymphoid aggregates were noted in four cases 

(50%) (Figure 3D). Focal infarction was present in one case (Figure 3E). Three cases were 

intimately associated with papillary mesothelial hyperplasia of the overlying mesothelium, 

one of which was quite exuberant (Figure 3F).

Immunohistochemical staining results were available in 7 of the above cases for 

confirmation of mesothelial origin (the seventh case did not have sufficient material for 

ancillary testing, and thus the diagnosis was rendered based on the morphologic features 

alone). All 7 cases were positive for calretinin, and 5 cases underwent additional staining 

including pancytokeratin and WT1 which were uniformly positive (Figure 4C-D). BAP1 was 

performed in four cases, all of which were retained (Figure 4E).

Follow-up information was available for 5 patients. The follow-up interval for these patients 

ranged from 1 to 128 months (median= 14 months). All patients had no evidence of residual 

or recurrent disease at the most recent follow-up.

Discussion

The purpose of this study was to review the clinical and histologic spectrum of adenomatoid 

tumors arising in gastrointestinal and hepatic locations in order to raise awareness among 

pathologists of adenomatoid tumors in these uncommon sites. To our knowledge, this is 

the largest series of gastrointestinal and hepatic adenomatoid tumors. We highlight common 

histologic features that may aid in establishing the correct diagnosis, including the presence 

of relatively well-circumscribed, non-infiltrative borders, predominant adenoid morphology 

with some architectural heterogeneity, bland flat to cuboidal epithelium with eosinophilic 

cytoplasm, and a prominent stromal response. Our study also emphasizes that variably 

present histologic features, including angiomatoid, cystic, papillary, or signet ring cell foci, 

may lead to confusion with other, often malignant entities that occur in these locations. Once 

suspected, the appropriate use of immunohistochemical stains can be utilized to confirm the 

diagnosis.

Adenomatoid tumor, initially named by Golden et al in 1945 when they published the first 

case series, is a benign tumor thought to be of mesothelial origin9. While most reported 

cases involve the male and female genital tracts, with the epididymis, uterus, and fallopian 

tubes being common sites, rare extragenital tumors have been described in the literature 

as well. Multiple case reports and small case series have identified adenomatoid tumors 

within the adrenal gland4,10,11, whereas even rarer isolated case reports have documented 

involvement of other sites including the heart, pleura, lymph nodes, and peritoneum5-7,12.
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Both the mesothelial origin and the neoplastic (albeit clinically indolent) nature of these 

lesions have been a source of controversy in the past; however, there is now substantial 

evidence in support of both. Early ultrastructural evidence initially suggested mesothelial 

derivation13-16, which was later supported by immunohistochemical studies3,17. Clonality 

was assessed by Wang et al by utilizing patterns of X chromosome inactivation in 13 

uterine adenomatoid tumors, which showed uniform nonrandom patterns consistent with 

monoclonality in all informative cases18. Another study evaluating uterine adenomatoid 

tumors found block-like positivity for p16 in >90% of their cases19. More recent molecular 

studies of adenomatoid tumors have identified TRAF7 mutations, though the frequency 

in the few studies evaluating this alteration has ranged significantly from 8% to 100% of 

cases19-21.

The first adenomatoid tumor involving the gastrointestinal tract was reported by Craig et 
al in 1979, in which they described a 2 cm nodule within the small intestinal mesentery 

that was incidentally discovered at the time of laparotomy. In this case report, the nodule 

was initially misclassified as a metastatic adenocarcinoma12. To date, there have been <20 

adenomatoid tumors involving the gastrointestinal tract reported in the literature, including 

one in the pancreas, 6 involving omentum or mesentery with variable intestinal wall 

involvement, 5 involving the liver, and one within the appendix (Table 3)7,12,30-32,22-29. 

However, the true incidence of adenomatoid tumors involving the gastrointestinal tract 

is difficult to ascertain, as many of these lesions may have been misclassified on final 

diagnosis, possibly as other benign entities or mesothelial lesions not further subclassified. 

While most were reportedly single lesions, three of these cases harbored multiple tumors, 

including one patient with nodules involving both the liver and peritoneum and another 

patient with multiple tumors in the mesocolon and omentum 7,23,24. One appendiceal case 

was identified in association with a 15 cm uterine adenomatoid tumor24. Similar to our 

cohort, most cases were incidental findings; however, a subset of patients did present with 

symptoms. In particular, two case reports described transmural involvement of the bowel 

wall (a feature that was not identified in any of our cases). In both of these cases the patients 

were symptomatic; one patient presented with small bowel obstruction, and the other with 

gastrointestinal bleeding22,31. Similar to our case involving the liver, several other reports 

have documented patients presenting with a radiologically identified cystic mass within the 

liver25,32. Grossly, the size of these tumors has ranged from 0.2 to 15 cm (median = 2 cm). 

The reported histologic features are similar to that seen in the current case series, with a 

prominence of adenoid architecture and variable angiomatoid and cystic areas, often with 

architectural heterogeneity. None of the previous cases of GI or hepatic adenomatoid tumor 

reported in the literature had evidence of local recurrence or progression of disease.

Interestingly, as was also demonstrated in our cohort, there are two previous reports of 

omental adenomatoid tumors with an associated proliferative papillary mesothelial process 

simulating a well-differentiated papillary mesothelioma. 29,33. Another case report described 

the tumor merging with the overlying surface mesothelium12. These findings are notable 

as others have documented separate, synchronous adenomatoid tumors and mesothelial 

lesions within the same patient, which has led to some to propose a possible link 

between adenomatoid tumors and other peritoneal mesothelial lesions including multicystic 

mesothelioma and well-differentiated papillary mesothelioma. More recently, the evidence 
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that both adenomatoid tumors and well-differentiated papillary mesotheliomas can harbor 

TRAF7 mutations further supports a pathologic link between these two entities34.

Another interesting finding in our case series is the association with Crohn disease 

in two patients harboring adenomatoid tumors involving the omentum and small 

bowel mesentery, an association that has not been previously described. Several 

studies have, however, documented an association between adenomatoid tumors and 

immunocompromised patients, with tumors previously described in renal transplant patients, 

acquired immunodeficiency syndromes including human immunodeficiency virus (HIV), 

and patients with hematolymphoid malignancies19,20,35-38. In particular, one study examined 

1094 hysterectomies and identified 17 adenomatoid tumors, of which 10 (58.8%) were 

found in renal transplant patients39. Another study evaluating hysterectomy specimens 

identified adenomatoid tumors in 25% of immunosuppressed patients compared with only 

1.52% of non-immunosuppressed patients. In addition, they found that adenomatoid tumors 

in immunosuppressed patients often were multifocal or diffuse, rather than single nodules19. 

Though this evidence is strongly suggestive of such an association, the exact mechanism 

of how and why these tumors develop in the immunocompromised setting requires further 

exploration. Further complicating any conclusions drawn in the current study, the association 

with Crohn disease in two of our patients may also be related to peritoneal inflammation 

leading to reactive mesothelial proliferation changes rather than immunocompromised 

status, an association also well-described with adenomatoid tumors, as noted previously.

While these tumors usually harbor characteristic histologic features which aid in their 

diagnosis, several findings may lead to diagnostic confusion, especially when adenomatoid 

tumors are encountered in unusual locations. In fact, two of the cases in the current series 

were initially misclassified on frozen section, and three cases required send-out consultation 

by the initial pathologist to one of the participating academic institutions for ultimate 

diagnosis. The epithelial lining of adenomatoid tumors is typically comprised of flattened 

to cuboidal uniform cells with variable eosinophilic cytoplasm. In some cases, there is 

striking attenuation of the lining, resembling endothelial cells and mimicking a vascular 

lesion. Fortunately, immunohistochemistry using vascular markers can help to make the 

distinction. The glandular morphology, focal areas of irregular growth at the periphery, and 

signet ring-like cells can certainly raise the possibility of a malignant neoplasm, particularly 

a metastatic adenocarcinoma. This may be particularly challenging when these cases are 

sent for frozen section evaluation at the time of surgery, and several cases reported in 

the literature were, in fact, initially misclassified as adenocarcinoma. Close inspection, 

however, should reveal a lack of significant cytologic atypia or mitotic activity, and 

immunohistochemical analysis can further confirm the mesothelial nature of the lesional 

cells. Malignant mesothelioma is also in the differential diagnosis for lesions within the 

peritoneal cavity, and adenomatoid variants of epithelioid malignant mesothelioma do exist. 

However, more typical patterns of mesothelioma should be present as well, which help 

facilitate the diagnosis. In addition, malignant mesotheliomas often show diffuse infiltration, 

increased cytological atypia with prominent nucleoli and increased mitotic activity, which 

are helpful clues to the diagnosis.
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Localized mesothelioma may be even more challenging to differentiate from adenomatoid 

tumors. Fortunately, these tumors are most often found within the pleura, contain cytologic 

atypia, and rarely show classic features of adenomatoid tumor. The identification of BAP1 

loss can be helpful in confirming the diagnosis of mesothelioma. However, it should be 

emphasized that only a subset of mesotheliomas show loss of BAP1, and thus, retained 

expression does not exclude the diagnosis 40,41.

In summary, adenomatoid tumors involving the gastrointestinal tract and liver are 

uncommon and can mimic other tumors seen within the abdomen, such as adenocarcinoma 

and mesothelioma. Adenomatoid tumor should be kept in mind when the pathologist 

encounters an incidentally discovered, relatively well-circumscribed lesion composed of 

bland tubules without significant cytologic atypia in a prominent, often fibrotic, stroma. 

Although follow-up is often limited in these patients, there have been no reported cases of 

tumor recurrence or metastasis, and thus it is important to differentiate these tumors from 

malignant lesions that portend a much worse prognosis.
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Figure 1: 
An adenomatoid tumor identified within the right colon mesentery shows a relatively well-

circumscribed nodule. However, focal ill-defined extensions of lesional cells within a dense 

stroma are seen infiltrating into the surrounding fibroadipose tissue as linear extensions and 

detached small aggregates.
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Figure 2: 
Adenomatoid tumors show significant architectural heterogeneity with most tumors 

predominantly harboring an adenoid pattern comprised of small tubules and 

interanastomosing cords lined by flattened to slightly cuboidal epithelium with eosinophilic 

cytoplasm and bland nuclei (A). Some cases contained large cystic structures, particularly 

within the liver lesion (B), whereas solid nests (C) and angiomatoid (D) structures 

were more common in others. One case with predominant adenoid morphology also 

harbored micropapillary structures lined by cuboidal epithelium with prominent nucleoli 

(E). Prominent intracytoplasmic vacuoles mimicking signet ring cells were noted in most 

cases (F).

Hissong et al. Page 11

Histopathology. Author manuscript; available in PMC 2023 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 3: 
Adenomatoid tumors often harbored a prominent stromal component with variable features. 

Several cases contained an edematous to myxoid stroma (A). Dense, hyalinized stroma was 

also a common finding (B). Cases with predominant angiomatoid or cystic architecture 

showed evidence of cyst rupture with an exuberant associated inflammatory infiltrate (C). 

Lymphoid aggregates at the periphery of the tumor were frequent (D). One case showed 

a localized infarction (E). Papillary mesothelial hyperplasia was noted in three tumors 

in which the lesional tissue focally involved the surface mesothelium, mimicking a well-

differentiated papillary mesothelioma (F).
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Figure 4: 
Low-power view of an adenomatoid tumor extending to the mesothelial-lined surface of the 

mesentery with associated papillary mesothelial hyperplasia (A,B). Immunohistochemical 

stains confirm that the lesional cells display the same immunophenotype as the overlying 

mesothelium, with diffuse positivity for calretinin (C) and WT1 (D). BAP1 is retained in 

both the lesional cells as well as the hyperplastic mesothelium (E). A CD34 immunostain is 

negative (F).
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