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Abstract
Clear cell change is a very rare finding in colonic adenomas and adenocarcinomas. The few described cases were
predominantly in elderly male patients with a predilection for the left colon and rectum. Here we present the second case of
clear cell morphology in a colonic adenoma with high-grade dysplasia, occurring in the ascending colon of an elderly
female patient. Immunohistochemical and special stains analyses were performed showing findings similar to prior reports
of this unusual morphologic entity and excluding the possibility of other synchronous tumors or metastases to the colon
with clear cell morphology. A review of primary colonic tumors with clear cell features was also performed and is
discussed here.
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1 Introduction
Clear cell change is a rare finding in colonic adenomas and adenocarcinomas. First described in 1964 [1], clear cell features
are reported in both adenomas and adenocarcinomas and generally make up a portion of the lesion rather than the entire
lesion [2]. These changes are typically seen in elderly male patients, with a predominance in the left colon [2, 3]. Though
these findings are rare, some small studies suggest that while clear cell changes are an unusual morphologic variant, they
are associated with similar molecular and immunohistochemical findings to conventional colonic tumors, suggesting a
common pathogenetic pathway [4].
We present a rare case of clear cell change in colonic tubular adenoma with high grade dysplasia. This case occurred in an
unusual demographic (female patient) and unusual location (right colon). An up to date review of the English-language
literature regarding clear cell changes in primary colonic tumors is also performed and discussed herein.

2 Case presentation
A 75-year-old female presented to our institution in January, 2013 for treatment of a colonic polyp with high-grade
dysplasia. The patient originally presented to an outside hospital for a screening colonoscopy, which disclosed a 1.5 cm
polyp in the ascending colon which was not amenable to endoscopic removal. Pathologic evaluation of the polyp
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biopsy showed a tubular adenoma with high-grade dysplasia. The patient was scheduled at our institution for a right
hemicolectomy for management of the high-grade dysplasia. An uncomplicated right hemicolectomy and bilateral
salpingo-oophorectomy (for ovarian cysts) was performed.
Gross examination of the resected segment of colon and terminal ileum showed a 1.5 cm × 1 cm irregular, flat polyp on the
mucosa of the ascending colon, consistent with an adenoma without gross evidence of invasion. All surgical margins were
free of tumor. The lesion and surrounding colonic tissue were entirely submitted for microscopic evaluation. The two
adnexae received were grossly remarkable only for benign appearing, thin-walled ovarian cysts filled with clear fluid.
Microscopic examination of the lesion showed a tubular adenoma with high-grade dysplasia/carcinoma in situ. The
majority of the polyp showed conventional adenoma with only small foci of high-grade dysplasia in one section. A distinct
area of clear cell morphology was identified within the adenoma but sharply demarcated from the more conventional
dysplastic glands. The area of clear cell change showed a tubular and occasionally cribriform growth pattern with clear
cytoplasm, small haphazardly oriented nuclei and occasional conspicuous nucleoli (see Figure 1). The two ovaries showed
benign serous cysts, a minute incidental thecoma and no evidence of adenocarcinoma. Both fallopian tubes were
unremarkable.

Figure 1. H&E photomicrograph of adenoma with
clear cell component. (A) 40× magnification
shows clear cell component (bottom right) with
conventional adenoma component (top left). (B)
100× magnification of clear cell component (bottom
right) adjacent to conventional adenomatous
component (top left) with high-grade dysplasia and
cribriform architecture. (C) 400× magnification of
clear cell component (bottom right) adjacent to
conventional adenomatous component (top left).
Immunohistochemical stains were performed on sections of the polyp and showed positive reactivity for cytokeratins
AE1/AE3, CDX2 and focal CK20 positivity with concurrent negative staining for CK7 consistent with a primary colonic
lesion (see Figure 2A-2C). This staining pattern was seen in both the conventional adenoma areas as well as the areas with
clear cell changes. Ki-67 proliferative index was increased in both the clear cell areas as well as the conventional
adenomatous areas, staining approximately 60% of the cells (see Figure 2D). The percentage of Ki-67 positive cells was
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similar between the clear cell and conventional adenomatous areas. A PAS stain performed was also negative for PAS
positive cytoplasmic granules (see Figure 3A), and an Alcian Blue stain was negative for mucin in the clear cell areas (see
Figure 3B). Staining for β-catenin showed diffuse nuclear positivity in the clear cell areas (see Figure 3C), and staining for
p53 showed focal nuclear staining (see Figure 3D). Additional stains showed focal weakly positive reactivity for CD56,
though staining for more specific neuroendocrine markers such as synaptophysin and chromogranin was negative.
Additional molecular genetics studies were not performed.

Figure 2. Photomicrograph of
immunohistochemical
stains
confirming colonic origin of lesion:
(A) CK20 immunohistochemical
stain shows focal positivity, (B)
CDX2 immunohistochemical stain
shows strong diffuse positivity, (C)
CK7 immunohistochemical stain is
negative, and (D) Ki-67 proliferative
index shows an increased percentage
of proliferating cells (approximately
60%), similar in both the clear cell
and conventional adenomatous
areas.

Figure 3. Stains for (A) PAS show
negative staining for PAS positive
granules, (B) alcian blue (AB)
shows negative staining in adenoma
and clear cell areas with positive
staining in normal glands, (C)
β-catenin shows diffuse nuclear
positivity, and (D) p53 shows focal
nuclear positivity.
The microscopic impression confirmed the gross evaluation in which no invasive carcinoma was seen and all surgical
margins were free of tumor. Seventeen lymph nodes were negative for tumor. The patient’s postoperative course was
unremarkable, and she was discharged soon after surgery.
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3 Discussion
Tubular adenomas are precursors to colonic adenocarcinomas and are commonly seen in the colon. Within tubular
adenomas and adenocarcinomas a variety of unconventional differentiations or morphologies have been reported,
including squamous, neuroendocrine and sarcomatoid differentiations [5]. However, clear cell morphology is very rarely
reported. An up to date review of the English language literature identified 13 reported cases of clear cell change occurring
in colonic adenoma and adenocarcinoma including the case reported here (see the table) [1-4, 6-11].
Table . Summary of cases of clear cell change in colonic adenoma and adenocarcinoma
Case

Reference

Age

Sex

Site

Size (mm)

Diagnosis

AB

PAS

P53

B-Cat

KRAS

Treatment

1

Eloy, 2009

63

M

Rectum

2

HP

-

-

-

-

NP

Polypectomy

2

Eloy, 2009

68

F

Sigmoid

5

TA

-

-

+

-

NP

Polypectomy

3

Eloy, 2009

84

M

Sigmoid

18

TA

-

-

+

+

NP

Polypectomy

Domoto,
1999
Domoto,
1999
Suzuki,
1998

45

M

Transverse

60

TA

-

-

-

NP

NP

Polypectomy

44

M

Sigmoid

100

TA

-

-

+

NP

NP

Polypectomy

62

M

Descending

14

TA

-

-

-

NP

-

Polypectomy

7

Eloy, 2009

48

F

Transverse

25

HGD

-

-

+

-

NP

Polypectomy

8

Present Case

75

F

Ascending

15

HGD

-

-

+

+

NP

Hemicolectomy

54

M

9

CCA

NP

NP

+

+

+

89

M

22

CCA

-

-

NP

NP

NP

4
5
6

9
10

Barisella,
2008
Braumann,
2004

Hepatic
Flexure
Splenic
Flexure

Total
Colectomy
Segmental
Resection
Segmental
Resection

11

Ko, 2007

62

M

Sigmoid

15

CCA

NP

NP

NP

NP

NP

12

Rubio, 1995

68

M

Splenic
Flexure

60

CCA

-

-

NP

NP

NP

Hemicolectomy

13

Soga, 2008

71

F

Sigmoid

8

CCA

-

-

+

NP

NP

Polypectomy

Note. Reported cases of colonic primary tumors with clear cell change. B-Cat: β-Catenin; AB: alcian blue; PAS: periodic acid schiff; HP: Hyperplastic polyp; TA: Tubular
adenoma; HGD: Adenoma with high-grade dysplasia; CCA: clear cell adenocarcinoma; NP: Not performed

Of those cases 9 of 13 (69.2%) occurred in male patients. Eleven of 13 (84.6%) occurred in the left colon. The average size
reported was 27 mm. Of the cases in which testing was performed, increased p53 expression was positive in 6 of 10 (60%)
and nuclear β-catenin staining was positive in 3 of 6 (50%) cases. Six of 13 (46.2%) were diagnosed as tubular adenomas.
Including the current case, 2 of 13 (15.4%) were adenomas with high-grade dysplasia. Five of 13 (38.5%) were diagnosed
as invasive adenocarcinomas. Eight of 13 (61.5%) were treated endoscopically and the remainder were treated with
surgical excision [1-4, 6-11]. One retrospective study of 3486 colonic adenomas found changes in only 3 specimens
(0.086%) [2]. In the colon, the findings are associated with elderly patients and a slight predominance for the male gender.
Lesions with clear cell change are typically seen in the left colon and rectum [2, 3]. Our case is unusual because it occurred
in a female patient in the ascending colon, and in a lesion with high-grade dysplasia.
The exact causes of clear cell change are still unknown. Glycogen is often implicated in other lesions with clear cell
change but clear cell change in the colon is generally negative for glycogen granules when stained for PAS [1-3, 6-10]. Clear
cell lesions are also typically negative for alcian blue staining pointing to an absence of mucin in the clear cells [1-3, 6-10].
Our case was negative for PAS staining granules and negative for mucin on Alcian Blue staining, consistent with previous
reports.
The presence of clear cell change can be a diagnostic dilemma. They can often be seen associated with a variety of lesions
including carcinomas and some sarcomas. Clear cell adenocarcinoma more commonly occurs in the kidneys (clear
cell renal carcinoma), ovaries, uterus and cervix [3]. There are also reports of clear cell adenocarcinoma arising in
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endometriosis within the colon [12]. The kidneys and female genital tract organs all share a Mullerian origin which may
partly explain this commonality [3]. As the differential diagnosis for clear cell adenocarcinoma in the colon is largely a
matter of a primary versus metastatic or synchronous lesion, it is important for the pathologist to be aware of the existence
of colonic primary tumors with clear cell morphology. It is critical for the pathologist not to over-diagnose metastatic
lesions or synchronous tumors. Immunohistochemical stains such as panel including CK7/CK20 and CDX2 are useful to
prove a gastrointestinal origin and eliminate the possibility of metastasis from other sites [13]. Review of patient’s history,
imaging studies and other investigations are also valuable in these situations.
The biological significance of clear cell change in colonic adenomas remains unknown. While its morphology is distinct,
clear cell change in colonic adenocarcinomas probably arises from similar molecular mechanisms to conventional
adenocarcinomas. In fact, in some studies the clear cell areas of these lesions showed positive reactivity to immunohistochemical stains for p53 and nuclear β-catenin [1, 2, 4, 6-8, 12]. Our case showed focal positive staining for p53 and diffuse
nuclear positivity for β-catenin. Positive p53 staining suggests nuclear accumulation of a mutated p53 gene product, which
affects multiple cell cycle genes, and positive nuclear reactivity with β-catenin is consistent with abnormal activation of
the Wnt pathway associated with colonic tumorigenesis [14]. One study reported multiple foci of clear cell change
associated with high-grade dysplasia and invasive adenocarcinoma with p53 overexpression present in both areas of clear
cell change and in invasive carcinoma [15]. This study suggests that malignant progression can arise from clear cell foci,
and the authors recommend that clear cell foci in colonic adenomas be considered as a high grade dysplasia equivalent
with appropriate patient follow-up [15]. Some molecular studies have also shown cases to be positive for genetic changes
associated with the development of colonic tumorigenesis such as activating KRAS mutations, which are found in
approximately 40% of conventional colorectal adenocarcinomas and play an important role in treatment decisions [4, 14].
These molecular findings suggest that clear cell changes in colonic adenomas and adenocarcinomas are a rare and distinct
morphologic variant that follows similar pathways to conventional lesions [4].
In summary, clear cell change in colonic adenomas is a rare finding and can be a diagnostic challenge. This case of clear
cell change in a colonic adenoma with high grade dysplasia is unusual because of its location and clinical demographics.
When confronted with a colonic lesion with clear cell change, awareness of the association can help pathologist to
recognize primary colonic clear cell changes so as not to over-diagnose metastases or synchronous tumors, thus
facilitating timely and proper therapy. It appears that clear cell morphology in colonic adenomas and adenocarcinomas is
an unusual morphologic variant with similar pathogenesis to conventional colonic tumorigenesis, but may be considered
as a high grade dysplasia equivalent, although its rarity makes its study difficult.
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