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Abstract

Introduction: Colon and rectal cancers are common malignancies all over the world.
Although curative resection of the primary lesion improves survival, still less than
half the number of patients, die from colon and rectal cancer mostly those with distant
metastases.

The most common site of distant metastasis is considered the liver. This is true
regarding many types of malignancies and of especial consideration in the colon and
rectal malignancies.

PET/CT is a very valuable tool in the follow-up of colorectal cancer patients,
SUVmax is the most commonly used PET parameter and represents the voxel of the
highest activity within the ROI. However, other parameters as MTV and TLG gain an
interest in recent studies.

Aim of the work: To highlight the value of quantitative PET/CT parameters in
colorectal patients with liver metastasis.
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Introduction:

Colon and rectal cancer are very com- chemotherapy before surgical interven-
mon malignancies all over the world. tion can allow its resection and this st-
However, less than half of the patients rategy can improve the survival rate of
still die from their disease especially these patients @

those with distant metastases, even aft-
er curative surgery®

The liver is considered the most affe-
cted site with blood spreading for ma-
ny neoplasms. Hepatic metastases occ-
ur in a wide variety of neoplasms, esp-
ecially with colon and rectal cancer®.
hepatic metastases from the colon or
rectal cancers were considered terminal
in the past, but recently, it is believed
that it can be cured with surgery,
which improves the rate of survival for
these patients by up to 30%-50%. Als-
0, when liver metastases from colore-
ctal cancer are not resectable, giving

Epidemiology of colorectal cancer
Colon and rectal cancers are common
in developed countries. with males are
more affected than females®. Althou-
gh the incidence of colon and rectal ca-
ncers decreased more cases are rep-
orted in younger age below 50 years
old ®.

In Egypt colon cancer is ranked as sev-
enth cancer, although, ninety percent
of colon cancer occurs after the age of
fifty-five, in Egypt, there is a high inc-
idence of colon cancer at a young age
with an incidence rate of thirty-eight
percent in individuals under the age of
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forty®d”), 70 and 72 are the median
ages in males and females respectively
® proximal colon is more likely to be
affected in females and old aged patie-
nts, while in males, the distal colon is
more affected ©.

Types of colon and rectal cancer
according to histological examina-
tion

Typical adenocarcinoma represents m-
ost cases of colon and rectal cancer,
other types of adenocarcinomas as mu-
cinous and signet ring types are rare.
The prognosis of typical adenocarc-
inoma is considered the best while sig-
net ring cell type has a poor prognosis,
the prognosis of mucinous adenocarc-
inoma is unclear. Some studies report-
ed poor outcomes in patients with mu-
cinous adenocarcinoma while other st-
udies reported the opposite results“19),
Although most CRC develops from ad-
enomatous polyps, nearly a tenth of p-
olypoid adenomas proceed to invasive
cancer 11

Factors like gene mutations, epigenetic
alterations, and local inflammatory ch-
anges have a respectable role in the tra-
nsformation of benign polyp to malig-
nant disease (2,

The rectum and sigmoid colon may be
affected with gastrointestinal stromal
tumors although the stomach is the m-
ost common site for GIST in the gas-
trointestinal system. Mostly they arise
transmural with intraluminal or outwa-
rd bulging. Rarely, they can present as
subserosal lesions. The site, size, and
mitotic activity of GIST are included
in the risk assessment of patients
Diffuse large B-cell lymphoma (DLB-
CL) is the most common lymphoma
subtype affecting the colon with the
cecum and rectosigmoid are the two
most common sites of involvement.
Follicular lymphoma also can be enco-
untered in the colon mostly occurs in
the ileocecal and ascending colon. It
can present as multiple mucosal polyps
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up to 1 cm. Burkitt’s lymphoma also
had reported in the rectum and ileoce-
cum, although rare, it is an aggressive
type of B-cell lymphomas. Leukemias
also had been reported in the right
colon®),

Role of Radiological imaging

1- Diagnosis: radiological diagnosis is
very important as most patients are
asymptomatic especially in the early
stages. While less than a third may
present with symptoms of compli-
cations as bowel perforation, obstru-
ction, or gastrointestinal bleeding
mainly in elderly patients and when
occurring they indicate poor prong-
osis. 19),

2- Local Staging: assessment of lym-
ph node status before surgery is crit-
ical; in addition to having a prog-
nostic value, it also helps in deci-
ding treatment options for colorectal
cancer patients. CT is commonly u-
sed for lymph nodes evaluation be-
cause it is a quick examination for
both chest and abdomen®),

The size of the lymph node is the
used criteria to determine patholo-
gic lymph nodes. Any lymph node
more than 1 cm in its short-axis dia-
meter is reported as abnormal. But
the upper limit of benign LNs di-
ffers according on their location and
the type of tumor. Also, malignancy
may occur in lymph nodes less than
1 cm. So, N staging according to the
size of the lymph nodes sometimes

is misleading?,

3- Assessment of response: PET/CT
images are interpreted qualitatively
and quantitatively analyzed. " The
fundamental principle of assessing
tumor response is to assess both size
and metabolic activity of all lesions
in baseline scan before starting a
new therapy so the response to the-
rapy can be quantified by calcul-
ating the relative change from the
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baseline.®®. Also, FDG PET/CT
provides both quantitative and qua-
litative data on the metabolism of
tumor cells, which is very sensitive
for the effect of treatment, and so it
is considered a very valuable tool f-
or treatment response evaluation 9.

Liver metastasis

Hepatic metastases affect approxima-
tely 50% of patients with colon and
rectal cancers®?. hepatic resection be-
came popular in the last twenty years
due to the improvement of surgical
tools with current mortality risks well
below 5% in high-volume centers. But
the percent of colorectal liver meta-
static patients who are a candidate for
liver resection is not exceeding 20%@-
This is either due to the status of their
hepatic or extrahepatic disease. To fu-
rther improve survival, criteria for sel-
ecting patients is very important with
general patient factors as his fit-ness to
this major surgery, presence of como-
rbidities, and hepatic factors which can
be summarized by the ability to resect
with negative margin (R0), whilst mai-
ntaining an adequate future liver rem-
nant (FLR) with good vascular supply
and biliary drainage @2

Palliative chemotherapy is considered
for patients who are not a candidate for
hepatic resection and improves the rate
of their survival by about 10% 3
Liver transplantation provides the lon-
gest overall survival reported in colon
and rectal cancer patients with nonr-
esectable hepatic metastases®®.

Quantitative PET parameters
1BE-FDG PET/CT is a sensitive techni-
que in the detection of liver metastases
from colon cancer, its sensitivity was
reported to be 84% for lesions more
than 10mm while only 16% for lesions
less than 10mm. However, in compare-
son to MRI and CT, PET had lower se-
nsitivity, but a higher specificity %

1- Standardized uptake value SUVmax
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The standardized uptake value (SU-
V) is the most commonly used sem-
i-quantitative parameter and is calc-
ulated by the ratio of activity/unit
volume at the region of interest to
the activity/unit for whole-body vol-
ume®). there are many different fo-
rmulas for SUV and SUVmax is the
most commonly used one and repr-
esents the voxel of the highest act-
ivity within the ROI. So, SUVmax
does not represent the whole tumor
metabolic burden because the value
is from only one voxel ),

There is increased interest in using
quantitative parameters in prognosis
assessment of many solid tumors es-
pecially those obtained from initial
PET/CT scan. Although the SUVm-
ax has been the most widely studied
parameter, other parameters as met-
abolic tumor volume and total lesio-
n glycolysis gain an interest in rece-
nt studies¥,

2- Metabolic tumor volume is a meas-
urement of the tumor volume with
high metabolic activity 6. MTV
has been suggested to be a predict-
ive marker for survival in the colon
and rectal cancer patients @7

3- Total lesion glycolysis represents t-
he product of the mean SUV and the
MTV®®)_ it is preferred over both th-
e number and maximum intensity of
lesions because it considers both pa-
rameters while taking into account
the level of glucose accumulation
within the total volume of all the
regions of interest 9,

Lesions with low MTV and TLG are
considered to have a better prognosis
and are better prognostic indicators th-
an conventional semiquantitative metr-
ics (SUVmax, SUVmean, SUVpeak,
and T/B-ratio) to predict survival in
these patients®?,

List of abbreviations:
CRC: colorectal cancer
CRLM: colorectal liver metastasis
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DLBCL.diffuse large B-cell lymphoma
FDG: fluorodeoxyglucose

FLR: future liver remnant

GIST: gastrointestinal stromal tumors
MTYV: metabolic tumor volume
PET/CT: Positron Emission Tomogra-
phy hybrid with computed tomography
SUV: standard uptake value

TLG: total lesion glycolysis
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