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Abstract

A 34-year-old male with hereditary non-polyposis colon
cancer with a mutation in hMSH2 line is reported.
Despite regular colonoscopic follow-up, he developed
cecal cancer involving the extraluminal area. Due to
sub-occlusive symptoms, the patient was submitted to
further colonoscopy, however with no clear evidence
of neoplasia. Thin slice multiplanar reconstruction
computed tomography CT scan performed thereafter
revealed a transmural mass 2.5 cm in size localized near
the cecal valve. Discussion is made on the reliability of
colonoscopic examinations as well as the need for further
investigations in the follow-up of patients at very high
risk of right-sided colon cancer, such as male hMSH2
carrier affected by hereditary non-polyposis colon cancer.
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INTRODUCTION

Hereditary non-polyposis colorectal cancer (HNPCC or
Lynch syndrome) is a disease of autosomal dominant in-
heritance, accounting for 3-5% of all colorectal cancers'.
This disorder predisposes to the development of colorectal
cancer (CRC) at an eatly age (mean age 45 years), as well
as other cancers mainly of the gastrointestinal and genito-
urinary tract. HNPCC is caused by defects in one of the
mismatch repair (MMR) genes such as hMLH1, hMSH2,
hMSHG6, hPMS1 or hPMS2, all of which are important in
the detection and repair of base pair mismatches during
DNA replicationm. The presence of this syndrome is sus-
pected on the basis of specific diagnostic guidelines known
as “Amsterdam I and II, original Bethesda and revised
Bethesda criteria” and on the clinical features of colorectal
adenomas and/or cancers'. Genetic tests, to detect MMR
gene mutations, are usually used to confirm the diagnosis.

Even when the more stringent clinical criteria are met,
germline mutations are detected only in 40-60%". Pa-
tients who met the family history and clinical criteria or
who have inherited MMR gene mutations are at high risk
of developing cancer and should undergo specific surveil-
lance and follow-up, particularly colonic endoscopic sur-
veillance!™”.

Hetein, we describe a case of a man with HNPCC who
developed a right-sided colon cancer at the age of 34 de-
spite regular colonoscopic examinations.

CASE REPORT

A 34-year-old man was admitted to our department
with pain in the right lower quadrant of the abdomen,
abdominal distension, and signs of pseudo-obstruction.
The patient, with a family history of HNPCC, was regularly
attended for surveillance at a well-known international
center for diagnosis, treatment, and surveillance of
HNPCC patients. A germline mutation in the hMSH2
gene was detected at the age of 17. A substitution at
codon 383, changing CGA (Arg) to TGA (stop codon),
was found which resulted in the formation of a truncated
protein. No alteration was identified in the hMLHT1 line.
The last full endoscopic colon examination was carried
out almost 2 years before and the colonic mucosa was
reported with no alteration. The patient’s family pedigree
is outlined in Figure 1. His father was diagnosed as having
CRC at the age of 37, jejunum cancer at the age of 48 and
at the age of 58 he died of cholangiocarcinoma. His older
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Figure 1 Pedigree of proband. d indicates age at death. E indicates evaluation for
hMSH2 mutations.

sister presented rectal carcinoma at the age of 28 and died
of pancreatic cancer at the age of 37. His older brother
developed colonic polyps, three times consecutively,
diagnosed during colonoscopic surveillance and also
presented a glioblastoma at the age of 49, although he was
negative for hMSH2 mutations upon DNA analysis.

This patient had been on a semi-liquid diet for 2 d,
and was treated with 20 mg of i.v. N-butylbromide for the
abdominal pain. Laboratory data revealed no abnormality.
Complete blood count, hemoglobin, hematocrit, ferritin,
urinalysis and electrolyte panel were all within the normal
range. Liver function tests, carcinoembryonic antigen
(CEA) and tissue polypeptide antigen (TPA) were also
normal. An abdominal X-ray showed mild colonic and
ileal distension in the absence of air-fluid levels or free
air below the diaphragm. Complete abdominal ultrasonic
investigations revealed normal kidney, urinary tract, liver,
and biliary system. A chest X-ray was also negative.

The next day colonoscopy was performed. No altera-
tion was detected, except in the mucosa around the ileoce-
cal valve, an irregular and protuberant appearance, above
which a small sessile polyp, 7 mm in diameter was visible.
Multiple biopsies were collected. Histological examination
revealed only the presence of a non-specific inflammatory
submucosal infiltration.

A routine spiral-CT scanning (16 slices-Mx8000 IDT,
Philips, Cleveland, OH, USA) was performed and simple
axial reconstructions 5 mm thick were obtained. No al-
terations were detected at the first examination. However,
after consultation with the radiologist, a thin slice (2 mm)
multiplanar reconstruction (MPR) of the right colon was
performed and a 2.5-cm mass was revealed extrinsically
localized to the fundus of the cecum, well visualized in the
coronal planes (Figures 2A and B). Before the surgery, the
patient was informed about the surgical options and the
related risks and/or potential benefits. The patient agreed
to undergo a right hemicolectomy, but not total colec-
tomy. At surgery, ascites was found locally and the mass
was macroscopically transmural. The surgeon, therefore,
had no choice but to carry out terminal ileum resection,
resection of the ileocecal valve, hepatic flexure, part of the
transverse colon and dissection of related lymph nodes.

A

Figure 2 Spiral CT scan with multiple planar reconstruction, in coronal (2A) and
oblique (2B) views, showing extrinsic localization of neoplasia. Soft tissue density
mass is visible attached to the wall of cecum (black arrows) which is compressed
without clear evidence of mucosal infiltration. Air distension of cecum (A)
contributes to better visualization of the mass.

Upon histological examination, the neoplasia was
found to contain moderately differentiated adenocarcino-
ma with transmural involvement and mucinous foci, cover-
ing 30% of the entire mass. The neoplasia was classified as
T3N1MX, corresponding to Dukes’ stage C. The patient
rapidly recovered after surgery.

DISCUSSION

CRC is the third most frequently diagnosed cancer and the
second leading cause of cancer-related deaths in the world.
The lifetime risk, in the general population, is approximately
5-6%. The cancer develops sporadically in 80% of these
patients, while 20% have an inherited predisposition to the
disease™”. HNPCC is the most common hereditary form of
CRC accounting for 3-5% of all CRCs!"™",

HNPCC is an autosomal dominant condition that pre-
disposes to a lifetime risk of approximately 80% of the de-
velopment of CRC, localized predominantly in the proximal
colon. Adenomas, in these patients, tend to have a villous
component and most of them present dysplasia, compared
with the more common sporadic type. The aggressive behav-
ior of HNPCC adenomas has been demonstrated with an ac-
celerated adenoma-carcinoma sequence (2-3 yeats) compared

12 which are diagnosed at a mean age

to the sporadic forms
of 45 and are characteristically localized in the right colon in
60-70% of these patients'”. HNPCC mutation carriers also
have a 60% lifetime risk of developing cancers in other sites
of the body, predominantly the uterus, ovary, urinary tract,

small bowel, and bile duct™. Germline mutations in hMSH2
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and hMLH1 account for 90% of the mutations identified in
HNPCC patients. These are scattered throughout the entire
coding region without a clear phenotype-genotype correla-
tion. Howevet, specific sex and genotype/phenotype asso-
ciations in HNPCC mutation carriers have been reported.
In fact, CRC risk is reported to be higher in males than in
females''”. In one study, the CRC risk is reported to be 96%
in males with a hMSH2 mutation compared with 39% in fe-

[15], whereas the risk of extra-

males with the same mutation
colonic cancers is reported to be 48% as compared with 11%
reported in hMLH1 mutation carriers'™*'”. Based on these
considerations, male hMSH2 mutation carriers should receive
a tailored program of cancer surveillance. Colonoscopy is the
most important tool in the surveillance for CRC; in all indi-
viduals, especially patients who are at high risk of developing
a CRC, complete colonoscopy in examinations with scru-
pulous exploration of the cecum is always recommended”.
Although, colonoscopy is a method of choice in colon cancer
surveillance, concerns about its sensitivity and specificity in
many clinical settings still remain. Complete colonoscopy
refers to the passage of the colonoscope to the cecum and
can be assessed by various landmarks'”. The most reliable
are the identification of the cecal valve and/or intubation of
the terminal ileum!"”. The rate of colonoscopies considered
to be complete decreases significantly (56.9%) when either or
both of these landmarks are applied"”. Moreover, it has been
reported that only experienced endoscopists can reach the ce-
cum in almost 97% of colonoscopies, whereas completion of
the colonoscopic procedure, by self-trained endoscopists, is
reported to be as low as 54%"*". Various factors may cause
this discrepancy, one of which might be related to the profes-
sional experience of the endoscopist who may erroneously
believe that the cecum has been reached. The other factor
may be related to bowel preparation that may not offer clear
visualization of the cecum. The size of the cancer is also an
important factor. If the neoplastic mass is very small or locat-
ed in close proximity to the ileocecal valve, in an area which
is difficult to explore, the cancer can be very easily missed.
However, even if colonoscopy is complete, the extension of
the neoplasia may be mainly extraluminal, as in the case de-
scribed here.

All these factors suggest that additional diagnostic exami-
nations, besides colonoscopy, should be made in the follow-
up of very high-risk patients, such as the hMSH2 male muta-
tion carriers, in order to complete right colon evaluation, in
the event of incomplete or dubious colonoscopy. Spiral CT
scan is currently used for the detection of extra-colonic can-
cers, which is frequently encountered in HNPCC patients. In
this particularly high-risk patient, due to the specific sub-oc-
clusive symptoms, a spiral CT scan, with thin slice multiplanar
reconstruction, was used for complete visualization of the
right colon, detecting a cecal cancer lesion with a predomi-
nantly extraluminal development missed at colonoscopy.

In conclusion, given the very high risk of developing a
right-sided colon cancer in hMSH2 male carrier HNPCC
patients and the possibility that colonoscopy may not com-
pletely visualize the cecal region, spiral CT scan should, in
our opinion, be included in the follow-up of these patients.
At present, due to the relative rarity of this disease, it is dif-

ficult to evaluate when, for these specific reasons, a spiral CT
scan should be performed. However, besides evaluation of
the clinical symptoms, surveillance of right colonic cancer
with a thin slice multiplanar reconstruction spiral CT' scan is
advisable and should always be performed in hMSH2 male
carriers in dubious cases or when colonoscopy is thought to
be incomplete for any reason.
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