
ppendix is a rare localization for serrated adenomas. Carcinoma as-
sociated with serrated adenoma is a distinct type of colorectal neo-
plasm, accounting for 5.8% of all colorectal carcinoma cases.1 Thus,

we reported this case for that a serrated adenoma was detected in the ap-
pendix of a subtotal colectomy specimen with colon cancer. The group of
serrated polyps is classified into three lesions as; hyperplastic polyps, sessile
serrated adenomas/polyps and traditional serrated adenomas.2 Traditional
serrated adenoma (TSA) is classified in the serrated polyps group. Tradi-
tional serrated adenomas are usually pedunculated, villiform, with the di-
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Serrated Adenoma of Appendix Synchronous with
Invasive Adenocarcinoma of Transverse Colon:

Both are Microsatellite Instability-Negative:
Case Report

AABBSS  TTRRAACCTT  Appendix is a rare localization for serrated adenomas. Adenocarcinoma associated with
serrated adenoma is a distinct type of colorectal neoplasm, accounting for 5.8% of all colorectal car-
cinoma cases. A 79-years-old male patient presented with three days of history of generalized ab-
dominal pain, bloating and constipation. Due to the suspicion of intestinal perforation an explorative
laparotomy was performed. Gross examination of the subtotal colectomy demonstrated a thickened
ulcerated vegetative tumoral mass largest size 5 cm. In serial sections, moderately differentiated
adenocarcinoma was seen in transverse colon, and incidentally, a serrated adenoma also was de-
tected in serial sections of appendix. Ki67 was diffusely positive in lower half of the foeveolar struc-
tures. Immnohistochemically, MLH-1, PMS-2, MSH-6, MSH-2 were also positive and there was
no microsatellite instability in this serrated adenoma of the appendix. In our case, microsatellite in-
stability was not detected in serrated adenoma of the appendix and adenocarcinoma of the colon. 

KKeeyy  WWoorrddss::  Adenocarcinoma; appendiceal neoplasms; colorectal neoplasms 

ÖÖZZEETT  Apendikste serrated adenom nadir olup, serrated adenom ile beraber olan adenokarsinom
tüm kolorektal karsinomların %5,8’ini oluşturur. Üç gündür devam eden yaygın karın ağrısı, şişkin-
lik ve kabızlık şikayeti olan 79 yaşında erkek hastaya, intestinal perforasyon şüphesi ile eksploratif
laparotomi uygulandı. Subtotal kolektomi materyalinin makroskobik incelenmesinde en büyük bo-
yutu 5 cm olan ülserovejetan tümöral kitle saptandı. Seri kesitlerde transvers kolonda az diferan-
siye adenokarsinom izlendi ve appendikste insidental olarak serrated adenom tespit edildi. Ki-67
foveolar yapıların alt yarısında diffüz pozitifti. İmmünohistokimyasal olarak MLH-1, PMS-2, MSH-
6, MSH-2’de pozitifti ve appendiksin serrated adenomunda mikrosatellit instabilite yoktu. Olgu-
muzda, apendiskteki serrat adenomunda ve kolon adenokarsinomunda mikrosatellit instabilitesi
saptanmadı. 

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Adenokarsinom; apendiks neoplazileri; kolorektal neoplaziler  
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mension less than 1.5 cm, present features of dys-
plasia as enlargement, variable nuclear size and
shape, nuclear hyperchromasia, and irregular nu-
clear polarity and have eosinophilic cytoplasm with
serration. The grade of dysplasia seen in TSA is as-
sessed same as in other parts of the gastrointestinal
tract. TSA may invade to give serrated carcinoma.
TSA is most frequently seen in colorectum. Al-
though very few case reports and case series have
been reported in the literature, appendix is still a
rare site for TSA.3 35% of colorectal carcinomas
occur via serrated pathway. 4 In one series, 53% of
serrated adenomas showed microsatellit instability
(MSI), mostly of the low level (MSI-L) type.5 The
high p53 mutation rate and significant dysplasia in
13-37% of serrated adenomas were detected.6 In
this report we mention a serrated adenoma of ap-
pendix in a subtotal colectomy specimen which was
performed for colon carcinoma and perforation. 

CASE REPORT

A 79-years-old male patient presented to emer-
gency room with three days of history of general-
ized abdominal pain, bloating and constipation.
Nausea and vomiting also accompanied to these
symptoms. Patient’s medical history included right
hemiplegia history of 25 years. Physical examina-
tion of the patient revealed generalized abdominal
tenderness and distention at the presentation,
blood analysis of the patient were in normal limits. 

A computed tomography (CT) scan of the ab-
domen/pelvis demonstrated an advanced dilatation
in colonic segments, especially in the transverse
colon, up to 110 mm, thickening of intestinal wall,
free fluid and air collection around liver and pelvis.
History, physical exam, laboratory findings and im-
aging studies lead to the diagnosis of intestinal perfo-
ration and an explorative laparotomy was performed.
Abdominal exploration revealed two perforation
sites, distal part of the sigmoid colon and in ascend-
ing colon. Thus, a subtotal colectomy extending to 10
cm proximal to ileoceacal valve was performed.
Pathological examination of the specimen demon-
strated an area of 5x4cm with mucosal irregularity
and thickened ulcerated vegetative tumoral mass, and
the distance of the tumor to distal margin was 14 cm. 

In hematoxylene and eosine sections, tubular,
cribriform, and solid areas were seen and the di-
agnosis consisted with moderately differentiated
adenocarcinoma of the colorectum (Figure 1).
Immunohistochemically, MLH-1 (CLONE: ES05,
Novocastra, 1/100 dilution), MSH-2 (Clone 25D12,
1/100 dilution), PMS-2 (Clone M0R4G, 1/100 dilu-
tion) and MSH-6 (Clone 25D12, 1/100 dilution),
CK20 (Clone PW31, 1/100 dilution) and Ki67 (Clone
MM1, 1/100 dilution) primary antibodies were used.
The positive control was nuclear staining in normal
mucosa and/or lymphocytic infiltration. The tumor
cells and stromal cells were immunohistochemically
positive for MLH-1, PMS-2, MSH-6, MSH-2 and
negative for EGFR. No MSI was observed in colon
adenocarcinoma. p53 positivity rate and Ki67 pro-
liferation index were 35% and 30%, respectively. In
addition to the invasive adenocarcinoma located in
transverse colon, incidentally, a serrated adenoma
was detected in routine serial sections of appendix
lumina of the specimen (Figure 2). Completely nor-
mal glandular structure and lamina propria were
seen in another serial section taken from different
level in Figure 2. Distorted villous architecture,
glands showing saw tooth lumina in more than half
of the glands and cytologic features consisted with
low-grade dysplasia. Ki67 was focally positive in
upper half of the foeveola and crypt; on the other
hand, p53 was positive in some foveolar pit and
crypts. Immnohistochemically, MLH-1, PMS-2,
MSH-6, MSH-2 were also positive and there was no
MSI in this TSA of the appendix. CK20 was positive
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FIGURE 1: Abundant desmoplastic reaction within classical adenocarcinoma
and normal colonic mucosa (top) were seeen (HE, x20).
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in full-thickness lamina propria contrary to the su-
perficial positivity of the normal mucosal areas
(Figure 3). As a result, MSI status of both adeno-
carcinoma and serrated adenoma were identical
and negative.

DISCUSSION

The review of the literature confirmed that only
one case of serrated adenoma of the appendix had
been reported until Rubio’s paper published in
2004 about serrated adenomas of the appendix.7,8

In his report, Rubio mentioned serrated adenomas

and explained them as “adenomas with saw tooth-
like dysplastic epithelium found in more than 50%
of basal crypts.” He also pointed that serrated and
villous adenomas of the appendix are highly ag-
gressive lesions, compared to adenomas of the
colon and rectum.8 Another report about serrated
adenomas in appendix in the literature belongs to
Longacre and Fenoglio-Preise.9 In their report, 110
cases of mixed hyperplastic adenomatous polyp of
the colon and rectum were mentioned and 12 of
them were detected in the cecum-appendix.9 In
their report it was mentioned that half (53.6%) of
serrated adenomas were located in the rectosig-
moid area, but that they were more evenly distrib-
uted in the caecum and ascending and transverse
colon, with a prevalence of 10.9%, 13.6%, and
10.9%, respectively.9 However, the number of le-
sions seen in only appendix was not clear in the re-
port.  In a subsequent report by Williams et al. 42
benign epithelial neoplasms of the appendix had
been reported, but none of these 42 cases was clas-
sified as serrated adenoma.10 Later, Carr et al. clas-
sified benign tumors of the appendix.11 25 of 42
cases had an undulating architecture, but not
named as “serrated adenomas”.11 The first detailed
report on serrated polyps of appendix belongs to
Rubio, in which 10 serrated adenomas were re-
ported among the 38 epithelial tumors of the ap-
pendix.8

Serrated adenomas are more important pre-
cursors of invasive cancer than their observed very
low prevalence.9 Yao et al. reported a patient with
six synchronous advanced colonic “serrated adeno-
carcinoma”, all of which were associated with jux-
talesional serrated adenoma.12 Jass and Smith
reported five cases where serrated glandular archi-
tecture was observed in carcinoma, but informa-
tion about a serrated adenomatous component was
not included.13 Jeevaratnam et al. reported familial
colorectal cancer cases associated with hyperplastic
polyposis, but the serrated adenomatous origin of
the carcinomas was not shown in any of these
cases.14 Bengoechea et al. reported a case of col-
orectal carcinoma associated with hyperplastic
polyposis, but they could not detect juxtalesional
adenoma/serrated adenomas.15 Five cases of ser-
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FIGURE 2: Serrated adenoma located in whole mucosal surface circumfer-
entially and please compare with normal colon glands (lower left inset) (HE,
x20). Prominent Ki67 nuclear positivity was seen in crypts (Ki67-immunohis-
tochemistry).

FIGURE 3: CK20 staining pattern in normal colon mucosa and serrated 
adenoma. Only superficial positivity in the image (A) and full thickness stain-
ing were seen in lower half of the image (B). (Cytokeratin20-immunohisto-
chemistry).
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rated adenoma with a carcinomatous component
have been reported by Hiyama et al. but four of
these showed only minimal and disputable submu-
cosal invasion and there was only one with defi-
nite invasion limited to submucosa.16 Mäkinen et
al. reported 27 (5.8%) adenocarcinoma with an im-
mediately adjacent serrated adenoma could be
found in a consecutive series of 466 colorectal can-
cers.1

Serrated polyps of the colorectum are accepted
as precursors in the serrated pathway for colorec-
tal carcinogenesis.17 They may also be seen in ap-
pendix with invasive cancer, and they are probable
precursor lesions of those tumors. Studies have
been inconsistent about the association between
serrated neoplasia in the appendix and concomi-
tant colorectal neoplasms.18,19 Immunohistochemi-
cal staining results of this case may help additional
findings about the association of serrated lesion and
adenocarcinoma and neoplastic evolution mecha-
nisms based on the positivity MLH1, PMS2, MSH2
and msh6 consisted with negativity of MSI path-
way.

There is increasing evidence to support the hy-
pothesis that a hyperplastic polyp-serrated ade-
noma-carcinoma sequence exists, similar to the
well-established adenoma-carcinoma sequence.
MSI seems to play an important role in the devel-
opment of these neoplasms: both hyperplastic dys-
plastic areas of serrated polyps and in synchronous
cancers.1 Small sessile serrated adenoma/polyp

(SSA/P) with cytological dysplasia, on the other
hand, in some cases (i.e., in the case of lesions de-
veloping into MSI carcinomas) represents the de-
velopment of MSI in the lesion and hence is
creating a lesion with a propensity to develop into
carcinoma with high frequency and rapidity. These
lesions are not adenomatous polyposis coli (APC)
mutated and probably require considerably more
aggressive follow-up than conventional adeno-
mas.17 An immunohistochemical analysis of prolif-
eration and maturation in serrated lesions has
pointed out that a more likely diagnostic abnor-
mality in TSA is the presence of small ectopic
crypts created by apparent loss of anchoring of the
crypt bases to the muscularis mucosae.20 These ec-
topic crypts demonstrated strong CK20 staining in
the luminal portions and Ki67 staining in the
deeper aspects. Similar staining pattern was pres-
ent in our case.

The prognosis of carcinomas associated with
serrated adenomas did not differ from the other
adenocarcinoma, but distal cancers with serrated
adenoma tended to be more aggressive than proxi-
mal ones.1

In conclusion, according to some studies, a re-
lationship between serrated polyps and concomi-
tant colonic carcinomas is concerned as seen in our
case about appendix. We also have found no mi-
crosatellite instability in appendicieal serrated ade-
noma and in colonic adenocarcinoma similar to
previous cases.
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