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Abstract

Adenocarcinomas exhibiting gastric differentiation represent a recently described and uncommon 

subtype of non-human papillomavirus (HPV) related cervical adenocarcinoma. They comprise a 

spectrum from a well differentiated variant (adenoma malignum/mucinous variant of minimal 

deviation adenocarcinoma) to a more poorly overtly malignant form, generally referred to as 

gastric-type adenocarcinoma. Rarely, such tumours have also been described as primary vaginal 

neoplasms. Gastric-type adenocarcinomas exhibit considerable morphological overlap with 

adenocarcinomas originating outside the female genital tract, especially mucinous 

adenocarcinomas arising in the pancreas and biliary tract. Moreover they often metastasize to 

unusual sites, such as the ovary and peritoneum/omentum, where they can be mistaken for 

metastatic adenocarcinomas from other, non-gynaecological sites. There is little information 

regarding the immunophenotype of gastric-type adenocarcinomas and knowledge of this is 

important to aid in the distinction from other adenocarcinomas. In this study, we undertook a 

detailed immunohistochemical analysis of a large series of cervical (n=45) and vaginal (n=2) 

gastric-type adenocarcinomas. Markers included were CK7, CK20, CDX2, CEA, CA125, CA19.9, 

p16, ER, PR, MUC6, PAX8, PAX2, p53, hepatocyte nuclear factor 1 beta (HNF1β), carbonic 

anhydrase IX (CAIX), HER2 and MMR proteins. All markers were classified as negative, focal 

(<50% of tumour cells positive) or diffuse (≥50% tumour cells positive) except for p53 (classified 

as “wild-type” or “mutation-type”), HER2 (scored using the College of American Pathologists 

guidelines for gastric carcinomas) and MMR proteins (categorised as retained or lost). There was 

positive staining with CK7 (47/47 – 45 diffuse, 2 focal), MUC6 (17/21 – 6 diffuse, 11 focal), CEA 

(25/31 – 12 diffuse, 13 focal), CAIX (20/24 – 8 diffuse, 12 focal), PAX8 (32/47 – 20 diffuse, 12 
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focal), CA125 (36/45 – 5 diffuse, 31 focal), CA19.9 (11/11 – 8 diffuse, 3 focal), HNF1β (13/14 – 

12 diffuse, 1 focal), CDX2 (24/47 – 4 diffuse, 20 focal), CK20 (23/47 – 6 diffuse, 17 focal) and 

p16 (18/47 – 4 diffuse, 14 focal). Most cases were negative with ER (29/31), PR (10/11), PAX2 

(18/19) and HER2 (25/26). p53 showed “wild-type” and ”mutation-type” staining in 27/46 and 

19/46 cases respectively. MMR protein expression was retained in 19/20 cases with loss of MSH6 

staining in one patient with Lynch syndrome. Molecular studies for HPV were undertaken in two 

tumours which exhibited diffuse” block-type” immunoreactivity with p16 and both were negative. 

This is the first detailed immunohistochemical study of a large series of gastric-type 

adenocarcinomas of the lower female genital tract. Our results indicate immunophenotypic overlap 

with pancreaticobiliary adenocarcinomas but suggest that PAX8 immunoreactivity may be 

especially useful in distinguishing gastric-type adenocarcinomas from pancreaticobiliary and other 

non-gynaecological adenocarcinomas which are usually negative. Diffuse “block-type”p16 

immunoreactivity in a cervical adenocarcinoma is not necessarily indicative of a high risk HPV-

associated tumour.
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INTRODUCTION

So-called gastric-type adenocarcinoma is an uncommon variant of non-human 

papillomavirus (HPV) related cervical adenocarcinoma. The spectrum of these neoplasms 

has expanded in recent years and gastric-type adenocarcinoma is included in the 2014 World 

Health Organization (WHO) Classification of cervical adenocarcinomas (1–3). These form a 

continuum from adenoma malignum (mucinous variant of minimal deviation 

adenocarcinoma), which is now regarded as the well differentiated end of the spectrum, to 

gastric-type adenocarcinoma which represents the more poorly differentiated variant. 

Adenoma malignum and gastric-type adenocarcinoma form part of a spectrum with 

overlapping morphologies (4); indeed, it is well known that more atypical foci may be 

present in adenoma malignum and the identification of such areas is one of the most useful 

features in distinguishing adenoma malignum from various benign endocervical glandular 

lesions. Therefore, there seems no point in separating adenoma malignum from gastric-type 

adenocarcinoma and it is recommended that the term gastric-type adenocarcinoma is used to 

encompass this spectrum of neoplasia (5). Rarely, such tumours have also been described as 

primary vaginal neoplasms (6).

As discussed, these neoplasms are not associated with HPV infection and 

immunohistochemically they are typically negative or only focally positive with p16, unlike 

usual HPV-related cervical adenocarcinomas which are diffusely positive (1,7–10). Gastric-

type adenocarcinomas of the cervix or vagina may be confused with other adenocarcinomas; 

for example, there is significant morphological overlap with pancreaticobiliary 

adenocarcinomas and often the diagnosis is one of exclusion. These neoplasms exhibit an 

aggressive behaviour and often have spread beyond the cervix at diagnosis with a particular 

tendency to metastasise to the ovary, peritoneum and omentum (1,11,12). Apart from 
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typically being negative or focally positive with p16, little is known of the 

immunophenotype of cervical (and vaginal) gastric-type adenocarcinomas, although there 

have been several studies in the older literature which investigated the immunophenotype of 

adenoma malignum using a limited panel of markers (13–15). The purpose of this study is to 

undertake a detailed immunohistochemical analysis of a large series of cervical and vaginal 

gastric-type adenocarcinomas. Knowledge of the immunophenotype of these uncommon 

tumours is important to aid in their distinction from other neoplasms.

MATERIALS AND METHODS

47 cases were included in the study. 21 were derived from Department of Pathology, Belfast 

Health and Social Care Trust, Belfast and 26 from Department of Pathology, Memorial 

Sloan Kettering Cancer Center, New York. The material included both in-house (20 cases) 

and referral cases (27 cases). They comprised 45 primary cervical neoplasms (3 of which 

morphologically were in keeping with adenoma malignum) and 2 primary vaginal gastric-

type adenocarcinomas. In occasional cases, the metastatic tumour rather than the primary 

neoplasm was stained with the various markers. Figure 1 shows examples of the tumours 

included in the study.

The haematoxylin and eosin stained sections and immunohistochemical slides were 

reviewed. Most of the immunohistochemistry had been performed at the referring 

laboratories or in the laboratories of the authors at the time of initial reporting using a variety 

of antibodies and methods. The markers included are shown in table 1. For all markers 

except p53, mismatch repair (MMR) proteins and Human epidermal receptor 2 (HER2), 

staining was classified as negative, focally positive (<50% cells staining) or diffusely 

positive (≥50% cells staining). For oestrogen receptor (ER), progesterone receptor (PR), 

PAX8, PAX2, CDX2, p53, MMR proteins and hepatocyte nuclear factor-1 beta (HNF1β) 

only nuclear staining was considered positive. For CK7, CK20, CA125, CA19.9, 

carcinoembryonic antigen (CEA), MUC6 and carbonic anhydrase IX (CAIX), cytoplasmic 

staining was interpreted as positive. For p16, nuclear and cytoplasmic staining and for HER2 

membrane staining was considered positive. p53 staining was classified as “mutation-type” 

(totally negative “null” pattern with positive internal control in the form of weak nuclear 

staining of a proportion of stromal cells or diffuse strong immunoreactivity of >80% of 

tumour cell nuclei) or “wild-type” (heterogenous staining of <80% of tumour cell nuclei). 

MMR immunohistochemistry was performed for the MMR proteins MLH1, MSH2, MSH6 

and PMS2. This was classified as retained (positive staining in tumour cell nuclei with all 4 

proteins) or lost for one or more of the proteins (no nuclear staining in tumour cell nuclei 

with retention of staining in peritumoural lymphocytes). HER2 staining was classified using 

the College of American Pathologists (CAP) guidelines for gastric carcinomas as positive 

(complete intense membrane staining in >30% of tumour cells), equivocal (incomplete 

and/or weak/moderate staining in >10% of tumour cells or complete intense staining in 

≤10% of tumour cells) or negative (no staining or faint/barely perceptible membrane 

staining).
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Linear array HPV genotyping (Roche Molecular Diagnostics, Pleasanton, California, USA) 

was performed on paraffin blocks of the two cervical cases which exhibited diffuse “block-

type” immunoreactivity with p16.

RESULTS

Immunohistochemistry

The immunohistochemical results are summarized in Table 1.

CK7, CK20, PAX8, p16 and CDX2 staining was performed in all 47 cases and was positive 

in 47 (100%), 23 (49%), 32 (68%), 18 (38%) and 24 (51%) cases respectively. Staining was 

typically diffuse with CK7 and PAX8 and focal with CK20 and CDX2, although there were 

exceptions with all markers. With p16, 14 cases showed focal positivity and 4 diffuse 

immunoreactivity; in 2 of the diffusely positive cases, there was “block-type” 

immunoreactivity involving essentially 100% of the tumour cells.

MUC6 was performed in 21 cases and positivity was observed in 17 (81%) (6 diffuse, 11 

focal). 31 cases had CEA performed of which 25 were positive (81%) (13 focal, 12 diffuse) 

and CAIX was positive in 20 out of 24 cases (83%) (12 focal, 8 diffuse). CA125 was 

positive in 36 out of 45 cases (80%) (31 focal, 5 diffuse) and CA19.9 in 11 of 11 cases 

(100%). Of the 14 cases stained with HNF1β, 13 (93%) were positive and although the 

intensity of staining was weak in many of the cases it was nearly always diffuse (1 focal, 12 

diffuse).

ER and PR staining was performed in 31 and 11 cases respectively. ER was focally positive 

in 2 cases (6%) and PR focally positive in 1 (9%). In all of the cases which were positive 

with hormone receptors, only occasional nuclei stained. PAX2 exhibited focal positivity in 1 

of 19 cases (5%). HER2 was positive in 1 of 26 cases (4%), equivocal in 4 and negative in 

21.

p53 was performed in 46 cases. 27 of these (59%) showed “wild type” staining while 19 

(41%) showed “mutation type” staining which was diffuse in 11 cases and “null type” in 8.

MMR was retained in 19/20 (95%) cases. One case showed loss of staining with MSH6. 

This was in a patient who was known to have Lynch syndrome with a germline mutation in 

MSH6.

Figures 2–6 are representative images of the immunohistochemistry.

HPV Studies

Linear array HPV genotyping was negative in the two cases where this was performed.

DISCUSSION

Adenocarcinomas exhibiting gastric differentiation represent an uncommon, but probably 

under-recognised, subtype of non-HPV related cervical adenocarcinoma (1–4). As 

discussed, they show a spectrum of differentiation including adenoma malignum as the well 
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differentiated variant and gastric-type adenocarcinoma as the more poorly differentiated 

form (1–4). They are characterised morphologically by tumour cells with abundant clear or 

pale eosinophilic cytoplasm, sometimes with prominent cell membranes; in many cases, the 

tumour cells contain obvious intracytoplasmic mucin. One study reported two examples of 

primary vaginal gastric-type adenocarcinomas (6). The term gastric-type adenocarcinoma 

was introduced because of the morphological features and the expression of gastric markers 

such as HIK1083 and MUC6 (1–4,16). However, the morphological appearances often more 

closely resembles a pancreaticobiliary mucinous adenocarcinoma rather than one of gastric 

origin and this is often the main differential diagnosis, especially when there is spread to the 

adnexa, omentum or peritoneum, as is sometimes the case with these neoplasms (1,11,12); 

this represents an unusual pattern of spread for usual HPV-related cervical adenocarcinomas, 

although it occasionally occurs (17,18). Even when clinically confined to the cervix, a 

metastasis may be considered by the pathologist given the significantly different 

morphological appearances from usual HPV-related cervical adenocarcinomas. Given the 

potential for confusion with other adenocarcinomas, especially of mucinous type, knowledge 

of the immunophenotype of cervical gastric-type adenocarcinomas is important. Despite 

this, other than documentation of staining with gastric markers and p16, there has been very 

limited investigation of this in the literature. Older studies which examined the 

immunophenotype of adenoma malignum found lack of expression of ER and PR and 

decreased expression of CA125 compared to other cervical adenocarcinomas; CEA was 

generally positive (13–15). More recently, Park et al studied the immunophenotype of a 

series of unusual endocervical adenocarcinomas including 11 gastric-type adenocarcinomas 

(7). They found that gastric-type adenocarcinomas were generally positive for HIK1083 and 

CEA whilst p16 was either negative or showed focal/patchy positivity (7). ER and PR were 

negative (7).

As already discussed, positive staining with gastric markers, such as MUC6 and HIK1083, 

was one of the main reasons for designating these neoplasms as gastric-type (1,2,5). The 

MUC6 antibody recognises pyloric gland mucin. Recently CAIX, another gastric marker, 

has been shown to be positive in conventional HPV-associated cervical glandular lesions 

(adenocarcinoma in situ (AIS) and adenocarcinoma) and both gastric-type adenocarcinoma 

and lobular endocervical glandular hyperplasia (LEGH), a benign cervical glandular lesion 

exhibiting gastric differentiation (19,20). In our study, MUC6 was positive in 81% of cases, 

although positive staining was more often focal than diffuse and some cases were negative. 

CAIX was positive in 83% of cases but again more often focally than diffuse. HIK1083 

staining was not performed in this study.

Most usual HPV-related cervical adenocarcinomas are positive with CK7 and negative with 

CK20 and the intestinal transcription factor CDX2, although the latter two markers can be 

positive in those neoplasms which exhibit intestinal differentiation (21). In our study, all 

gastric-type adenocarcinomas were CK7 and CA19.9 positive, almost always with diffuse 

immunoreactivity. 49% and 51% of cases tested were positive with CK20 and CDX2 

respectively, usually with focal immunoreactivity. 100% of cases tested were positive with 

CA19.9 (most diffuse), 81% with CEA (approximately half focal and half diffuse) and 80% 

with CA125 (usually focal); expression of these markers has not previously been 

investigated in cervical gastric-type adenocarcinomas, except for adenoma malignum. This 
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immunophenotype (CK7, CEA, CA19.9, CA125 usually positive; CK20, CDX2 positive or 

negative) is characteristic of that expected with a primary pancreatic or biliary 

adenocarcinoma and highlights that markers commonly used when dealing with a mucinous 

adenocarcinoma of unknown primary may not distinguish a cervical gastric-type 

adenocarcinoma from one of pancreaticobiliary origin. .

PAX8 (paired box protein 8) is a paired-box gene crucial in embryogenesis of the thyroid 

gland, kidney and Mullerian system (22). PAX8 is positive in normal thyroid, renal and 

Mullerian epithelia and in most carcinomas arising in these organs (22). In the female 

genital tract, most adenocarcinomas of the ovary, fallopian tube, endometrium and cervix are 

positive. However, primary mucinous adenocarcinomas of the ovary are usually negative (or 

at the most exhibit focal weak immunoreactivity) and cervical adenocarcinomas are less 

likely to be positive than endometrial adenocarcinomas and non-mucinous ovarian 

adenocarcinomas (23). PAX8 is negative in the vast majority of gastrointestinal tumours, 

including pancreaticobiliary carcinomas (22). Therefore, in contrast to CK7, CK20, CA19.9, 

CEA and CDX2, PAX8 may be a useful marker in distinguishing cervical gastric-type 

adenocarcinoma (usually, but not always, positive) from other mucinous adenocarcinomas 

which are generally negative. In this scenario, although positive staining is useful in 

suggesting a cervical gastric-type adenocarcinoma, negative staining is of no value in 

determining the site of primary tumour.

PAX2 is another member of the PAX family of transcription factors and plays a major role in 

orchestrating the development of the Mullerian duct, kidneys and Wolffian duct during 

embryogenesis (24). Several studies have shown that while PAX2 is generally expressed in 

non-neoplastic epithelia in the female genital tract, there is loss of expression in a number of 

gynaecological adenocarcinomas and precursor lesions, such as serous tubal intraepithelial 

carcinoma (STIC), atypical hyperplasia/endometrial intraepithelial neoplasia, most 

endometrial and ovarian adenocarcinomas, AIS of the cervix and usual HPV-related cervical 

adenocarcinomas (24–26). In one study, PAX2 was positive in all cases of LEGH (5/5) and 

negative in all cases of adenoma malignum (0/5), suggesting that this marker may be useful 

in distinguishing between these two lesions, one benign and one malignant, exhibiting 

gastric differentiation (26). There have been no other studies examining PAX2 expression in 

cervical gastric-type adenocarcinomas. In our study, only 1 of 19 (5%) cases was PAX2 

positive, suggesting that this transcription factor is also lost during the development of 

cervical gastric-type adenocarcinomas.

p16 is a cyclin-dependent kinase-4 inhibitor which becomes overexpressed in the presence 

of integrated oncogenic HPV (9). Diffuse “block-type”, as opposed to focal/patchy, 

expression of p16 has been considered a surrogate marker of the presence of high-risk HPV 

in the cervix and most cervical adenocarcinomas of usual type are diffusely positive with 

this marker (10,27). As discussed, it has been established that cervical gastric-type 

adenocarcinomas are not associated with HPV infection (1–4); in keeping with this, most 

cases in our study were either completely negative or focally positive with p16. Most usual 

HPV-related cervical adenocarcinomas look morphologically quite different from gastric-

type adenocarcinoma in that they are not overtly mucinous and they exhibit much more 

conspicuous apoptotic activity. However, in problematic cases, p16 may be useful in 
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distinguishing a gastric-type adenocarcinoma (negative or focally positive) from an HPV 

related adenocarcinoma (diffuse “block-type” immunoreactivity). In our study, 4 cases of 

gastric-type adenocarcinoma were diffusely p16 positive. In 2 of these, there was diffuse 

“block-type” immunoreactivity, as is typical of an HPV-related neoplasm; HPV testing was 

performed on these two tumours and both were HPV negative. Houghton et al found that 11 

of 20 cervical adenocarcinomas of unusual morphological type were positive with p16, 

including 6 cases which exhibited diffuse positivity (defined as >50% cells positive) (10). 

All of these were negative for HPV except one case of serous carcinoma (10). The authors 

concluded that diffuse p16 expression in a cervical adenocarcinoma is not necessarily related 

to the presence of oncogenic HPV (10). Furthermore, there is a recent case report of 

adenoma malignum and gastric-type adenocarcinoma occurring together in a patient with 

Peutz-Jeghers syndrome where there was diffuse p16 positivity in both components of the 

tumour (28).

There is a spectrum of benign, premalignant and malignant cervical glandular lesions 

exhibiting gastric differentiation and all these lesions are characteristically totally negative 

(“flat negative”) with hormone receptors ER and PR (1–5). The results of our study confirm 

this with almost all cases of cervical gastric-type adenocarcinoma tested being completely 

negative with these markers; in those rare cases that were positive only very occasional 

nuclei stained.

As discussed, gastric-type adenocarcinomas are characterized by abundant clear or pale 

eosinophilic cytoplasm, sometimes with prominent cell membranes. As such, clear cell 

carcinoma (which in the cervix is also mostly unrelated to HPV infection) may enter into the 

differential diagnosis, although gastric-type adenocarcinomas lack the admixture of 

architectural patterns characteristic of clear cell carcinoma. HNF1β is considered a sensitive 

marker of ovarian and endometrial clear cell carcinoma, although it is not specific (29, 30). 

In a prior study, HNF1β exhibited patchy nuclear positivity in less than a third of cases of 

cervical gastric-type adenocarcinoma (7). In the current study, HNF1β was positive in 13 of 

14 (93%) tumours tested and although immunoreactivity was weak in a number of cases, it 

was almost always diffuse. In another study, 42 of 56 (75%) cervical adenocarcinomas 

exhibited positive nuclear staining with HNF1 β but the morphological subtypes were not 

detailed (31). Given that some clear cell carcinomas are only weakly positive with HNF1β, 

this marker is of no value in distinguishing gastric-type adenocarcinoma from clear cell 

carcinoma. Napsin A has recently been suggested as a useful marker of gynaecological clear 

cell carcinomas with greater specificity than HNF1β (32); we did not stain our cases with 

Napsin A.

Mutation of the tumour suppressor gene p53 is one of the most frequent molecular 

alterations in human cancer and p53 mutations frequently occur in gynaecological 

malignancies, particularly ovarian and endometrial adenocarcinomas (34). In cervical 

cancer, the frequency of p53 mutations is low, both in HPV and non-HPV related cervical 

carcinomas (35, 36). In our series, we found mutation-type p53 staining, either diffuse or 

“null-type” (37), in 41% of the cases tested. This suggests that p53 mutation is involved in 

the pathogenesis of a significant percentage of cervical gastric-type adenocarcinomas.
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HER2 is a proto-oncogene belonging to the epidermal growth factor receptor (EGFR) 

family. In cervical carcinomas, both squamous cell carcinoma and adenocarcinoma, the 

significance of HER2 amplification has yielded conflicting results (38) and HER2 testing is 

not routinely undertaken. However, the clinical significance of HER2 amplification in gastric 

carcinomas is well-established; HER2 is amplified in approximately 20% of gastric 

adenocarcinomas and predicts response to HER2 inhibitors such as trastuzumab (39). To 

date, there have been no studies which have investigated HER2 expression in cervical 

gastric-type adenocarcinomas and given that these neoplasms exhibit gastric differentiation 

we explored this. Only one of 26 cases tested was positive suggesting that it is unlikely that 

trastuzumab will be effective in the management of cervical gastric-type adenocarcinomas.

There is a single case report in the literature of a cervical gastric-type adenocarcinoma 

occurring in a patient with Lynch syndrome; this patient had a germline mutation in the 

MSH6 gene and represents one of the cases in our study (40). Lynch syndrome is associated 

with mutations in genes encoding proteins in the DNA mismatch repair pathway, particularly 

MLH1, MSH2, MSH6 and PMS2. Patients with Lynch syndrome have a predisposition to 

develop colorectal carcinoma and gynaecological tumours, including both endometrial and 

ovarian carcinomas, but there is no known association with cervical cancer (41–44). There 

are only occasional reports in the literature of cervical carcinomas occurring in the setting of 

Lynch syndrome (41–45). To investigate a possible association between cervical gastric-type 

adenocarcinomas and MMR abnormalities, we performed MMR immunohistochemistry in a 

number of our cases. The case reported previously, and included in our study (40), was the 

only one which exhibited abnormal staining in the form of loss of immunoreactivity with 

MSH6. In all the other cases, staining with MMR proteins was retained. This suggests that 

the MMR pathway is not commonly involved in the pathogenesis of cervical gastric-type 

adenocarcinomas.

In summary, this study provides novel and important information regarding the 

immunohistochemical profile of cervical and vaginal gastric-type adenocarcinomas. With 

many of the markers, there is significant immunophenotypic overlap with pancreatic and 

biliary adenocarcinomas. In this regard, PAX8 staining may be especially useful in 

distinguishing cervical gastric-type adenocarcinoma (usually, but not always positive) from 

pancreatic, biliary and other mucinous adenocarcinomas which are usually negative. Gastric-

type adenocarcinomas are commonly positive with HNF1β and this marker is of no value in 

distinguishing these neoplasms from a clear cell carcinoma which may be in the differential 

diagnosis. Most gastric-type adenocarcinomas are negative or only focally positive with p16 

and this marker is of value in distinction of these neoplasms from usual HPV-related cervical 

adenocarcinomas which are diffusely p16 positive; however, occasional gastric-type cervical 

adenocarcinomas exhibit diffuse “block-type” immunoreactivity with p16 and HPV testing 

may be necessary to distinguish these from an HPV-related cervical adenocarcinoma. Whilst 

the MMR pathway is unlikely to be involved in the pathogenesis of gastric-type 

adenocarcinomas, mutation of p53 may play a role in a significant percentage of cases. 

Occasional cervical gastric-type adenocarcinomas exhibit diffuse “block-type” 

immunoreactivity with p16 which can result in confusion with a usual HPV-related cervical 

adenocarcinoma; HPV studies may be necessary in these uncommon cases.
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Figure 1. 
Examples of gastric-type adenocarcinomas included in study. Tumour composed of crowded 

atypical mucinous glands (a), tumour composed of cells with abundant clear cytoplasm (b), 

tumour composed of bland mucinous glands, in keeping with adenoma malignum (c) and 

tumour composed of atypical and bland mucinous glands (d).
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Figure 2. 
Gastric-type adenocarcinomas exhibiting diffuse positivity with CK7 (a), focal positivity 

with CK20 (b), diffuse positivity with CEA (c), diffuse positivity with CDX2 (d), diffuse 

positivity with CA19.9 (e) and focal positivity with CA125 (f).
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Figure 3. 
Gastric-type adenocarcinomas exhibiting focal cytoplasmic positivity with MUC6 (arrow) 

(a) and diffuse positivity with CAIX (b).
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Figure 4. 
Gastric-type adenocarcinomas exhibiting diffuse nuclear positivity with PAX8 (a) and 

HNF1β (b).
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Figure 5. 
Some gastric-type adenocarcinomas exhibit “mutation-type” staining, either of diffuse (a) or 

“null” type (b), with p53.
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Figure 6. 
Gastric-type adenocarcinomas exhibiting negative (a) and diffuse “block-type” 

immunoreactivity (b) with p16.
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Table 1

Immunohistochemical Staining Results

Antibody Result Percentage Positive (%)

CK7 2f, 45d 100

CK20 24n, 17f, 6d 49

CDX2 23n, 20f, 4d 51

CEA 6n, 13f, 12d 81

CA125 9n, 31f, 5d 80

PAX8 15n, 12f, 20d 68

PAX2 18n, 1f 5

ER 29n, 2f 6

PR 10n, 1f 9

MUC6 4n, 11f, 6d 81

CAIX 4n, 12f, 8d 83

CA19.9 3f, 8d 100

HNF1β 1n, 1f, 12d 93

p16 29n, 14f, 4d 38

p53 27wt, 11mtd, 8mtn 41 (mutation type); 59 (wild type)

HER2 21n, 4eq, 1p 4

MMR 19r, 1l (MSH6) 95

n-negative; f-focal; d-diffuse, wt-wild type, mtd- mutation type-diffuse, mtn-mutation type-null, r-retained, l-lost, eq-equivocal, p-positive.
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