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Abstract

Twelve patients with colorectal carcinoma confirmed histopathologically
and associated with high serum CEA level and underwent preoperative
immunoscintigraphy (planar and SPFCT projections) followed by opera-
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tive resection with postoperative histopathological examination.
Immunoscintigraphy was able to detect the primary tumor in colorectal
region with 100% sensitivity, specificity and accuracy. Immunoscintigraphy
showed sensitivity 85.5%, specificity 60% and accuracy of 66.6% in
detection of para-aortic lymph nodes involved as compared to 0%, 25% and
25% in abdominal sonography respectively. Concerning the liver
involvement, there was higher sensitivity of 100% and accuracy of 91% of
immunoscintigraphy in comparison to 50% and 66.6% in abdominal
sonography respectively. Imaging procedure at 4 and 24 hours post
injection with planar and SPECT studies were useful for proper localization
of involved sites and to differentiate between malignant and benign lesions.
Immunoscintgraphy is a safe procedure and the preparation of the kit of
monoclonal anti-CEA antibody is rapid with labelling efficiency more than
95% and with no adverse reaction.

Introduction :

Colorectal carcinoma is one of the most frequent carcinomas associated
with morbidity and mortality.

The poor prognosis of recurrent colo-rectal carcinoma may be
improved by a more efficient control of tumor through the earlier detection
with curative resection of colorectal carcinoma. Endoscopy,
ultrasonography and CT scanning are traditional methods for staging work
up. CEA as a tumor marker is essential in follow up of colorectal carcinoma,
however, it has non-specific elevation in chronic smokers and inflammatory
bowel disease. Immunoscintigraphy using radiolabelled monocloncal
antibodies directed against the carcinoembryonic antigen (CEA) was first
described by Mach et al.,(l) for the detection of colorectal carcinomas and
their recurrences. Since, then a large number of monoclonal antibodies
labelled with different radionuclides such as iodine-131, Iodine-123 or
Indium-Ill (2). Recently, a new technique for labelling of monoclonal
anti-CEA antibodies with " m T c has been described by Schwarz (3). This
approach allows an almost quantitative labelling of the antibodies with
9 9 mTc.

This study is aiming to determine the feasibility and accuracy of using
" m T c labelled monoclonal anti-CEA antibodies in detection of colorectal
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carcinoma and its metastatic spread compared to other methods of
investigation as well as with operative data.

Patients and Methods :

Twelve patients with colorectal carcinoma and high CEA level in the
serum were referred from October 1991 to October 1992 to the Nuclear
Medicine Unit of Kasr El-Eini center of Radiation oncology and Nuclear
Medicine (NEMROCK) were selected for the present study. The study
included ten males and two females. Eleven patients had rectal carcinoma
and one patient had colon carcinoma and all patients were
histopathologically adenocarcinoma with different grades of differentiation.
CEA serum levels of the patients ranged from 12 up to 30 ng/ml (normal
level up to 6 ng/ml). All patients were subjected to full medical history and
examination; laboratory investigations; radiological investigations
(including chest X-ray, Barium enema and abdominal sonography); lower
GIT endoscopy and biopsy. Detection of colorectal carcinoma by
immunoscintigraphy using 600 -1800 MBq of " m T c labelled with 2mg of
monoclonal anti-CEA antibodies (431/26) of mouse origin. Quality control
of the labelling yield using thin layer chromatography (TLC) showed
labelling efficiency greater than 95%. The labelled monoclonal anti-CEA
antibodies injected slowly by intravenous route and every patient was
observed for any adverse reaction.

Immunoscintigraphic images over the abdomen; pelvis and the chest
were performed using Siemens Gamma Camera acquired 500-1000 k
counts using low energy high resolution parallel hole all purpose collimator
attached to Microdelta computer. Planar images were done at 10 min. post-
injection and both planar and SPECT images were done at 4 and 24 hours
postinjection. All patients were subjected to surgical intervention giving a
full report about the primary lesion, the draining lymph nodes up to the
para-aortic groups and the condition of the liver. Biopsy was taken from
each site for pathologic examination.

Correlation of operative histopathologic data as standard parameter with
immunoscintigraphy in detection of colorectal carcinoma and its metastatic
spread in comparison with other imaging modalities were evaluated.

505



Results :
There were no side effects secondary to the infused monoclonal anti-

CEA antibodies fragment in all patients.

The early images at 10 min. postinjection showed blood pool activity.
Proper localization of site of the tumor involvement was evident at 4 hours
post injection. However, late images at 24 hours postinjection showed better
visualization of primary site as well as metastatic sites. There was no uptake
in thyroid region indicating high radiochemical purity (labelling efficiency
greater than 95%). The scintigraphic tumor contrast was generally good in
analogue films without the need of computer processing. SPECT images
were performed at 4 and 24 hours post-injection which allow better
localization of primary lesion and differentiate between activity in the rectal
region from bladder activity (Fig. la & b). The primary lesion was detected
in all the patients studied with 100 % sensitivity, specificity and accuracy.
The metastatic spread to lymph nodes was evident in 2 cases in pelvis, 6
cases in para-aortic region and 2 cases in left supra-clavicular region which
was not palpable clinically. At level of para-aortic lymph nodes, 6 out of 8
patients were matched with laparotomy data, whileas the other 2 patients
gave false negative results by immunoscintigraphy. The sensitivity,
specificity and accuracy of in evaluation of para-aortic lymph nodes
immunoscintigraphy in relation to laparotomy was 85.5%, 60% and
66.6% respectively (Table I and II).

Table (I):Sonography versus immunoscintigraphy in detection of para-
aortic L.Ns., and metastatic liver disease compared to operative
data:

Para-aortic
L.Ns
Metastatic
liver
disease

Sensitivity
Sonar

0%

50%

RIS*
85.5%

100%

Specificity
Sonar

25%

883.3%

RIS
60%

83.3%

Accuracy
Sonar

25%

66.6%

RIS
66.6%

91%

P

<0.000
1

<0.000
1

*RIS=Radio-immunoscintigraphy
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Table (II): Correlation between immunoscintigraphy and laparotomy
data in detection of the primary tumor and its metastatic spread

Site of Lesion
Primary colorectal tumor

Para-aortic L.Ns.

Liver metastases

Immunoscintigraphy

21

6

6 + 1 *

Laparotomy

12

8

6

*One false positive case

On evaluation of metastatic spread to liver, 7 out of 12 patients showed
possible metastatic spread (6 patients were matched to laparotomy data,
while one patient showed false positive result. The sensitivity, specificity and
accuracy of immunoscintigraphy for detection of metastatic liver lesions
were 100% in sonography respectively (Table I and II).

Late images of the liver at 24 hours postinjeciton were very essential to
differentiate between malignant and benign lesions in the liver (Fig. 2a and
b). The antibody uptake in liver metastatases was variable some presenting
as hot spots (Fig. 3a); others as cold lesions (Fig. 3b).

Discussion:

The advent of monoclonal antibodies stimulated a renewed interest in
tumor imaging using radiolabelled antibodies. This technology may
provide a simple single test to study primary site of malignancy and its
metastatic spread for the presence of cancer simultaneously .The release of
carcinoembryonic antigen (CEA) by colorectal carcinoma lead to the early
application of radio- immunoscintigraphy (RIS) in its management. In this
study, injection of radiolabelled monoclonal antibodies was well tolerated
by all the 12 patients studied with no adverse reactions. Similar data was
reported by Baum et al., and Muxi et al., (4,5). The tumor uptake of specific
antibodies increases with time during first 24 hours. As early as 10 min.
postinjection, blood pool images showed nonspecific uptake, whereas, late
images at 24 hours post-injection were essential to clarify site of primary
lesion and metastatic spread in pelvis and abdomen. Although some
pathologic lesions were evident at 4 hour postinjection, but correlation with
24 hours post-injection images were essential as benign lesions may
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disappear in late images, similar results reported by Granowska and Britton
(6). SPECT images were essential in evaluation of primary lesion especially
those in the rectum to differentiate from bladder activity.

The sensitivity and accuracy in detection of primary colorectal tumors
were 100%, whereas Muxi et al., reported a global sensitivity and accuracy of
59.7% for detection of primary tumors and pelvic recurrence which may be
related to performing SPECT in only 5 out of 46 of their patients (5).

Although the primary lesion was undifferentiated adenocarcinoma in 8
out of 12 patients (66.6% of cases) but immunoscintigraphy was capable of
detecting all lesions inspite of the fact that CEA is a differentiated antigen
poorly produced by undifferentiated tumors (8).

As regards metastatic L.N. spread, immunoscintigraphy showed 85.5%
sensitivity and 66.6% accuracy compared to laparotomy data. However, non
of those cases were evident on sonography; this may be related to operator
dependence. All cases with metastatic liver disease seen on surgical

laparotomy were detected by immunoscintigraphy ; with the addition of
one false positive case, only 50% of positive cases were detected by
sonography; this indicates that immunoscintigraphy is a more sensitive and
accurate technique for detection of metastatic spread in the liver. Late
images at 24 hours were essential to separate benign lesions in the liver of
Egyptian patients with dominance of schistosomiasis associated with hepatic
periportal fibrosis and formation of regenerating nodules.

Such nodules may be seen in early images but disappeared in late
images (Fig. 3a and b). Liver metastasis may appear eight cold or hot
nodules or mixed (4,5). However, the majority of lesions in this study were
cold which may indicate necrotic lesions with less vascularity as there is
usually inverse correlation between tumor mass and uptake depending on
the vascularity (7).

To conclude, radioimmunoscintigraphy is effective diagnostic modality
in diagnosis of colorectal carcinoma in addition to convential radiology and
endoscopy to evaluate the extent of the disease and its metastatic spread. Its
application may be needed in follow up of patients specially those with
Duke C stage with 50% of recurrence rate at one year end, also to identify
site of recurrence in colorectal patients postoperatively with elevated serum
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CEA or those with normal CEA but has abnormal mass detected by CT scan
to differentiate viable tumor from postoperative fibrosis.
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POOR QUALITY]
ORIGINAL

Figure (la)" Planar Ima-e of the pelvis anterior at 24 hours post-injectfon
" shows increased radio-tracer up-take over region of reetosigmoid and

pericolic L.Ns which become more evident. Also there is possible
invasion o( urinary bladder

Ficure (Ib): SPECT Image of the pelvis at 24 hours post-inj. shows
increased radiotracer uptake in region of rcctosigmoid with envident
invasion of urinary bladder.



POOR QUALITY
ORIGINAL

l ine (2a): Planar Image of the liver anteriorly at 10 min. post-injection

shows blood pool image of liver with cold areas in both lobes.

iMgure (2b): lJlanar Image of the liver anteriorly at 24 hours post-injection

shows the cold area in Lt. lobe became more evident (evidence of

malignancy) whileas the cold on in Rt. lobe disappeared (benign).



Figure (3a) : Planar Image of abdomen anter ior ly 24 h i s : post- inject ion

shows multiple hot and cold areas in both lobes of liver.

F igu re (3b) : P lanar Image of a b d o m e n pos ter ior ly at 24 hours post-

injection shows a big cold lesion in the liver oi~ possible mal ignant

nature .


